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EDITOR’S OUTLOOK 


N FEBRUARY 27, 1911, Fritz Pregl presented before the Deutsche 
Chemische Gesellschaft in Berlin an experimental lecture, publicly 
demonstrating certain applications of microanalytical methods to organic 
compounds which he had been working out during the 
previous year in his physiological research at Innsbruck. 
The adaptation of microanalysis makes a fascinating 
story when the simplicity of its origin is associated with the magnitude 
of its results. Pregl, then professor of medical chemistry at the Univer 
sity of Innsbruck, while working on the bile acids, at the investigation of 
which his most important studies in physiological chemistry were di- 
rected, obtained in one of his experiments a disappointingly small yield 
of a product he wished to analyze and was faced with the alternative of 
repeating the work at the expense of a large additional amount of the raw 
materials or of giving up the analysis. Such a choice was only a matter 
of routine, but Pregl broke with that routine and, inspired and stimulated 
by the success of Emich and his associates in inorganic microanalysis 
he gave to physiological, organic and biochemistry a new method which 
by its unprecedented reduction of materials and time has opened the way 
to the solution of many problems which could not even have been at- 
tacked in any other way yet known to science. At Pregl’s suggestion, 
the only existing microbalance possible to his purpose was further refined 
by its manufacturer, Kuhlman of Hamburg, and Pregl himself utilized 
his art as a glass-blower and his extraordinary manipulative dexterity in 
the preparation of suitable apparatus. After three vears of untiring at- 
tempts at coérdination of mechanical conditions with his broad funda- 
mental knowledge of chemistry, Pregl was able to carry out before the 
Naturforscherversammlung in Vienna a complete and accurate determi- 
nation of an organic compound by micro methods. 

This demonstration and the publication of his method in the previous 
year in Abderhalden’s ‘“‘Handbuch der biologischen Arbeitsmethoden”’ 
carried Pregl’s name far and wide, and very shortly scientists from all 
quarters of the world, the skeptical and the hopeful, began to arrive at 
the Graz laboratory to which Pregl had returned in 1913, to be initiated 
into the newest of scientific mysteries. Pregl made no secret of them; 
he became the willing and eager teacher of all who came, but in this field 
of which he was the sole master, he was also still the enthusiastic student, 
intent upon the refinement of his method, upon the extension of its use- 
fulness, upon its adaptation to new determinations, upon its correlation 
with previously existing methods, upon its possibilities in the hands of 
the youthful and inexperienced as well as in those to which it came as a 
new and valuable tool in an old craft. Suffice it to say of his suc- 
cess, that since it earned the Nobel prize in chemistry for 1923, it 
has also figured in three later awards of the same distinction, for 
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the work of Wieland, Windaus, and Hans Fischer, who received the 
Nobel chemistry prizes of 1927, 1928, and 1930, is much indebted to 
Pregl’s method. 

It was not until 1916 that Pregl, unwilling to stop short of perfection, 
yielded to the persuasion of his colleagues and assembled a complete 
account of his notable work in his ‘‘Monographie der quantitativen 
organischen Mikroanalyse.’’ The value of this book is attested by the 
fact that it has run to its third edition and was within a short time of 
publication translated into French, English, and Russian. 

Pregl’s early scientific career was an admirable preparation for its 
later orientation, though it gave no presage of it. He took his degree in 
medicine from the University of Graz in 1889 and although he practiced 
the profession to some extent, mainly as a specialist in ophthalmology, 
he exhibited very early an interest in physiological chemistry which his 
teachers encouraged by appointing him even before he received his degree 
as an assistant to Rollett in the Physiological Institute at Graz. Here he 
remained until 1904 when, having filled for a year the chair left vacant 
by the death of Rollett, and feeling the need of new contacts and of in- 
sight into other fields, he made a student trip to Germany during the 
course of which he spent a semester in the physiological laboratory of von 
Hiifner in Géttingen, and worked also with Ostwald at Leipzig and with 
Emil Fischer in Berlin. He returned to Graz in 1905 as assistant to 
K. B. Hofmann in the Medical Chemical Institute, where he remained 
until called to the professorship of medical chemistry at Innsbruck in 
1910. In 1913 he was back again at Graz, appointed to succeed Hof- 
mann as head of the Medical Chemical Institute, which he continued to 
direct while he lived. Pregl was not a native of Graz, having been born 
at Laibach, 100 miles away, on September 3, 1869, but it had been his 
home since his student days, and after his return to his alma mater in 
1913, none of the flattering offers that reached him could serve to win 
him away from it again. 

In addition to the world-wide renown which came to Pregl, his-work 

“as an eminently successful and well-beloved teacher and director of the 
Medical Chemical Institute earned for him a less known but more deeply 
felt distinction, which made his associates, students and friends regard as 
all untimely his unexpected death in Graz in his sixty-second year on 
December 13th last. 

The JOURNAL OF CHEMICAL EpuCATION acknowledges with gratitude 
the courtesy of Mr. Sederholm, managing director of Nobelstiftelsen, 
Stockholm, Sweden, in providing the accompanying photograph cf Dr. 
Pregl, and that of Dr. Hans Leib, associated with Pregl at the Medical 
Chemical Institute of the University of Graz, for much of the material on 
which the foregoing sketch is based. 
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O DOUBT all of us have had opportunity at one time or another to 
observe the behavior of inexperienced but progressively inclined 
parents who undertake to rear children ‘‘scientifically.’’ Unfortunately 
Scientific Attitude for the fair name of science and for the results some- 
times achieved by its supposed guidance, many 
people seem to imagine that scientific child-rearing consists in buying a 
book and in following scrupulously and in minute detail the more or less 
dogmatic directions therein set forth. The question one may well raise is 
whether or not such procedure is in any sense scientific, even though the 
guidebooks profess to be based upon the findings of science. 

This pseudo-scientific school of thought has its counterpart in the 
educational field, as Professor Brim has pointed out in the Journal of 
Educational Research.' A quotation with which he illustrates his point 
seems so divinely made to order for the purpose that it is worth repro- 
ducing here. The words are those of the author cited; the italics are 
Professor Brim’s. 


It is this educational science which should dictate everything that is done by anyone. 
If the work is done in strict obedience to educational science, then it is rightly done. . . .Tie 
science 1s the authority. There is no other. There is to be obedience. But it is the 
obedience to science.” 


Aside from its extreme credulity as to the present achievements of edu- 
cational science, the point of view expressed is a special case of a too- 
general misapprehension as to the essential virtue of the scientific method. 
There has been an over-emphasis upon the quantitative aspects of science, 
with a consequent tendency to magnify the supposed exactitude of science. 
It is but a short step from here to the establishment of authority and the 
justification of dogmatism—both deadly foes to the true spirit of science. 

The really significant contribution of science to the progress of civiliza- 
tion has not been in the ability to say that this or that is true or untrue 
beyond all question of a doubt. It has not been in the ability to measure 
two quantities and to say that one or the other is greater or smaller by 
precisely so much. 

Science has attained surprising exactitude in some of its measurements, 
but its prime contribution to intellectual progress has been in its repeated 
demonstration that authority is not infallible; that dogmatism is both 
foolish and immoral; that no idea stands beyond the need of periodic 
re-examination. Above all things science has placed a premium upon the 
open and inquiring mind. It is in this sense that science makes its great- 
est contribution to the art of education. 

1 Orville G. Brim, ‘‘Research That Prevents Research,”’ J. Educ. Research, 22, 161-71 
(Oct., 1930). 

2 Franklin Bobbitt, “Scientific Principles Applied to Supervision,”’ Report of National 
Association of Penmanship Teachers and Supervisors, 1928, p. 12. 
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It is unfortunate both for science and for many of its would-be satellites 
that the term has become a shibboleth. We have the ‘‘science’’ of educa- 
tion, the “‘science’’ of salesmanship, and, God save the mark, the‘‘sciences”’ 
of astrology and numerology. It is to be expected that any shoddy 
quackery will attempt to masquerade under the name of whatever is at 
the moment respectable and honored. It is pathetic and regrettable, 
however, that an art which has every claim to honor and respect in its 
own right should imitate the quacks in this. 

Education is not a science in the Kelvin sense, and in the very nature 
of things it can never become so. It can adopt the scientific attitude and 
it can, to a certain extent, make use of scientific technics, but it is in 
essence an art and it will lose rather than gain by trying to become any- 
thing else. 

The painter of any but the modern schools makes use of the science of 
geometry in planning his perspectives; he makes use of the science of 
optics in selecting tones for his lights and shadows; he makes use of the 
science of anatomy in depicting the human form; he makes use of chem- 
istry (perhaps unconsciously) in the selection of his pigments and other 
materials; but he has the good sense and the self-respect not to call him- 
self a scientist. He is an artist and you affront his self-esteem by calling 
him anything else. 

Is it to be understood from all this that the writer aligns himself with 
the reactionary school and seeks to cast discredit upon educational re- 
search of all kinds? On the contrary. He seeks only to point out that 
faddists and extremists are more likely than not to be fools; that he who 
sails under any flag but his own is at best a hypocrite and at worst an ass; 
and that the worshipper of dogmas, whether theological or scientific, is a 
sheep. 

When the educational experimenters confront us with some new and 
startling conclusion, let us ask how they arrived at it. Did they in fact 
measure the thing they claimed to measure? If so, is the factor measured 
of sufficient importance among the many to be considered to indicate the 
advisability of a change in our procedure? Is there any evidence that 
the proposed change will result in improvement? When all these things 
are so, let us heap honors upon them and do as they direct. 

When they tell us that a certain objective is purely aspirational, let us 
ask whether they have been able to show that we are chasing a will-o’- 
the-wisp or whether they have merely been forced to admit their inability 
to construct a suitable technic of measurement. If the one, let us humble 
ourselves and mend our ways; if the other, let us preserve a good heart 
and continue for the present to aspire. 

In short, let us eschew prejudice. Educational research is neither all 
blah, on the one hand, nor undiluted wisdom from on high, on the other. 














— me OD 


7T = FR 








SAPPHIRES 


J. W. Howarp, STATE UNIVERSITY, MissouLa, MONTANA 


The sources, mining, sorting, grading, and properties of natural sapphires 
are described. Details of the preparation of synthetic sapphires are given 
and the methods of distinguishing natural and synthetic sapphires discussed. 
Sapphires rank high among gem stones, their value being enhanced by proper 
cutting. The chief commercial uses are as a bearing material in electrical 
instruments and as watch jewels. 


Introduction 


Old Mother Nature has turned out crystallized aluminum oxide in three 
different forms from her laboratory; namely, (1) the transparent or trans- 
lucent gem stones with names varying according to their colors, these 
colors being due chiefly to small amounts of other metallic oxides; (2) 
common corundum which is transparent and with no very pronounced 
color, generally bluish grey to black; (3) emery or granular corundum 
which is mixed with more or less magnetite or hematite. 

The chief gem stones are the ruby and sapphire. The oxides of chro- 
mium are responsible for the red color of the ruby, while iron and titanium 
oxides give the varying colors found in the sapphire. 

The origin of the term sapphire seems to have been ‘“‘lost in antiquity.”’ 
There has been some dispute as to whether it is a Grecian word taken 
from the Island of Sapphire in the Arabian Sea, or whether it is of Semitic 
origin, the Island being named for the gem. Others have assumed that 
although the term was used by Moses it was imported into the Semitic 
language. 

The sapphire or camdeioos of Theophrastos, the saphiros of Pliny and 
the ancient Greeks and Romans, is believed to be the lapis lazuli (a 
very complex silicate of beautiful blue color) of the present day. 

The name undoubtedly suggests blue, the best tints being royal blue, 
velvet blue, and cornflower blue. However the name is now also applied 
to crystallized aluminum oxide of white, lilac, yellow, golden, pink, and 
yellow-green shades. The paler shades are described as feminine in con- 
trast to the deeper, richer, masculine varieties. The name “oriental” 
is also prefixed, not as an indication that the gem came from the East, 
but as a method of distinguishing it from other minerals having the same 
color. For example a yellow sapphire may be called an oriental topaz, 
a green sapphire an oriental emerald. 

We also have the stellate or asteriated sapphire, the star being due to a 
regular arrangement of small channels or twin lamellae parallel to six sides 
of the prism. Light is reflected from the basal plane of the interior through 
these channels. Some stones also possess a fibrous or silky structure. 
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Source 


Siam is the original 
home of splendid sap- 
phires. Sapphires are 
plentiful and rubies are 
rare in Ceylon while 
the converse is true in 
Burma. One faultless 
stone in Burma weighed 
seventy-nine and one- 
half carats. However, 
India has given the 
best yield of gigantic 
sapphires, the largest 
ever reported weighing 
nine hundred and fifty- 
one carats and is said to 
have been in the treas- 
ury of the King of Ava 
in 1827. An image of 
Buddha cut from a 
single sapphire is on 
exhibition in the Min- 
eral Gallery of the Brit- 
ish Museum of Natural 
History. 

The Zanskar range, 
especially near the Simla Pass in the Himalaya mountains, is noted for 
the yield of beautiful sapphires. Small sapphires have been found near 
Somabula Forest in Rhodesia and dark-colored ones in Australia. 

In all of these places the sapphires are found mixed with some type of 
gravel or alluvial deposits. 

North Carolina and Montana have, to date, reported the greatest 
deposits in the United States, although there have been occasional ‘‘finds”’ 
in other states. The yield has been very good from the famous Corundum 
Hill and Cowee Creek in Macon County, North Carolina. One of the 
finest specimens of emerald green—a stone four by two by one and one- 
fourth inches—came from this locality. 

The Montana deposits were discovered by prospectors in their gold 
washings as early as 1865. The deposits at the Eldorado, Emerald, and 
other bars on the Missouri river, near Helena, are gravel bars ten to fifty 
feet thick resting on slate or granite, and part of bluffs extending fifty to 
one hundred thirty feet above the river. 





American Museum of Natural History, N.Y. 
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On Cottonwood Creek near Deer Lodge and the West Fork of Rock Creek 
near Philipsburg the gravel-sapphire deposit is down by the side of the 
stream, and contains sapphires of various colors. 

The other large deposit is in the Yogo Gulch near Utica, Montana. Here 
the sapphires occur in a dyke of trap rock outcropping through limestone, 
The material in which the sapphires occur varies in appearance and char- 
acter from hard rock down through different gradations, some two 
hundred and fifty feet deep, to the soft yellow oxidized clay into 
which it finally decomposes. This dyke is a mile and a half long and 
appears to the ordinary observer as a perpendicular crevice filled with the 
above-mentioned material. According to geologists this phenomenon was 
produced by the trapped material being pushed up from below. It is easily 
available for removal. This deposit has gained distinction because it has 
yielded so many sapphires of the famous ‘‘cornflower”’ blue shade. The color 
is evenly distributed, making matching easy, and is bright and effective by 
artificial light. Gems valued at over $2,500,000.00 and industrial stones 
worth $500,000.00 have been removed from this mine. The finest single 
specimen sold for $1600.00. 


Mining 


Mining operations vary with the nature of the material surrounding the 
sapphires. If this is semi-hard rock it would be impossible to crush it 
without also crushing the sapphires. Hence the “pay dirt” after being 
brought to the surface is exposed on extensive floors to the disintegrating 
effects of the atmosphere, sometimes for months. A stream of water is 
then turned on the floors and the material carried into sluice boxes. Across 
the bottoms of these boxes iron riffles (bars) are placed which catch the 
sapphires, owing to their greater specific gravity, while all the lighter mud, 
gravel, and non-disintegrated pay dirt are carried into dams to undergo 
further weathering preparatory to rewashing. 

In case, as on Rock Creek, the gravel-sapphire deposit is weathered 
material, and a deposit along the stream, a strong stream of water can be 
turned on it directly and the material washed down through sluice boxes, 
any large rocks being forked out at the head of the boxes. Water is brought 
through a fourteen-mile flume to give the necessary “head” for the opera- 
tions on Rock Creek. It makes a very picturesque scene and of striking 
resemblance to placer mining for gold. 


Sorting and Grading 


As the separation obtained in the sluice boxes is not clean and com- 
plete some further means of separation has to be used. 
One method is to feed gravel-sapphire material across some sort of 
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jigging table over which flows a counter- 
current of water. This makes a further use 
of gravity, as the sapphires settle and the 
gravel is washed away. 

A very ingenious method of separation is to 
make use of static electricity. In an electrical 
field there is a force acting on the sapphire 
crystal tending to move it in the direction of 














the positive pole, while the gravel is unaf- American Museum of Natural 
. p a History, N. Y. 
fected. Hence if the mixture is dropped 
° ° ENGRAVED BLUE SAPPHIRE 
through an electrical field the sapphires are FROM CASHMERE 
drawn to one side and separated by a properly Weight 147/s: carats. 


placed division in the bottom of the tube. 

Final sorting and grading according to size and quality is a “hand pick- 
ing” task and performed by experts. 

The final product will be in one of three forms: (1) crystals in the form 
of hexagonal prisms terminated by rhombohedrons and pyramids or 
tubular crystals in which the basal spine is largely developed; (2) trans- 
parent pieces of more massive corundum; or (3) nodules of finer, cleaner 
material of the general shape of pebbles. 


Synthetic Sapphires 


The simple chemical composition of sapphires gave encouragement to 
attempts to prepare them synthetically and these have met with very 
marked success. Ammonium hydroxide is added to a solution of highly 
purified ammonium alum and the resulting precipitate of aluminum hy- 
droxide is filtered off and ignited, thus converting it into aluminum oxide 
(Al,Os). In order to get the desired shades, other oxides are mixed with 
this aluminum oxide before fu- 
sion. Chromium oxide gives 
reds and pinks, nickel oxide a 
yellow, vanadium oxide a yellow- 
green, iron and titanium oxide 
a blue. Doubtless other secret 
coloring agents are used. Any 
potassium impurities give a 
brown color. 

Getting a satisfactory blue 
caused the greatest difficulty. 
In the early experiments cobalt 
oxide diffused unevenly, making 


American Museum of Natural History, N. Y. 
BLUE SAPPHIRE FROM KaNbDy, CEYLON splotches, and magnesia was 


Weight 158?°/;: carats. added in the hope it would act as 
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a fluxing material and overcome this. The desired 
color resulted but the stones had all the physical 
characteristics of spinel (an aluminate of magne- 
sium). The product was called ‘‘Hope Sapphire” 
from a fanciful analogy with the famous blue 
diamond of the Hope collection. Substituting 
lime for magnesia gave a better stone in that it 
was not affected by artificial light. It was finally 
discovered that a mixture of five-tenths per cent 
titanium oxide, one and five-tenths per cent mag- 
netic oxide of iron, and ninety-eight per cent alumi- 
num oxide gave a good blue sapphire. A blue can 
also be obtained by using only the titanium oxide. 
The apparatus for carrying out the fusion is 
known as the Verneuil blowpipe and is shown in 
the accompanying sketch. The finely ground mix- 
ture of oxides is placed in C and by means of the 
tapping device B is slowly forced through the sieve 
D and is fused as it emerges from the tube at G by an 
oxy-hydrogen or oxy-coal gas flame. The oxygen 
enters at A and the hydrogen or coal gas at £. 
VERNEUIL BLowPrpe §§ Temperature control is aided by use of the water 
jacket F. The fused oxides collect on the fire clay 
support at H. The tapping device may be run by an electromagnet or 
a cam. The growth of the gem is watched through a red glass screen. 
The gas pressure is regulated so as to prevent the pedestal from melting 
and yet keep the area of the drop in contact with the pedestal as small as 
possible, thus preventing flaws due to partial cooling. The ideal condition 
is to have the top of the drop melted but not boiling. The pedestal is 
slowly moved down as the drop grows in size. The two gases are shut 
off promptly and simultaneously when through and the product removed 
when cool. The product is pear shaped and known as a boule. _ It takes 
six to twelve hours to produce a boule weighing one to five grams (five 
to twenty-five carats). One attendant can operate about ten machines. 
Each boule is a crystalline individual with crystallographic 
axis parallel to the core. They can be divided longitu- 
dinally through the central core into halves suitable for 
cutting. In fact, they sometimes split in this way during 


























cooling. 
Distinguishing Synthetic and Natural Sapphires 


The natural and synthetic sapphires have practically 
identical indices of refraction, specific gravities, hardness, BouLE 
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dichroism, and chemical composition. Various analyses show the natural 
to run 97.51 to 99.26% Al,O3; traces to 1.89% Fe:O3, and up to 0.80% 
SiO2; while the synthetic run 99.83 to 99.85% Al,Os; traces of Fe2Os, TiO, 
0.11 to 0.18%, and no SiO.. This makes chemical analysis as a distin- 
guishing method almost impossible and anyway the gem would be ruined 
as a result of the analysis. A number of other schemes have been used 
for identification. 

The synthetic often show, under the microscope, structure lines due to 
the thin parallel layers resulting as the boule is built up. 


If some of the powder does not fuse, cloudiness may result. But this 


is avoided in the best stones. 

The microscope may also reveal rounded and elongated air bubbles, 
when the boule is immersed in 
a liquid of the same index of 
refraction. But these are some- 
times confused with microscopic 
needles of rutile in some natural 
stones. 

Due to rapid cooling, boules 
sometimes develop internal 
cracks called feathers. 

As it is much easier to cut 
natural stones so that the table 
of the stone is perpendicular to 
the vertical crystal axis, the syn- 
thetic ones are often cut at 
random and show dichroism 
when properly cut natural ones 
donot. The special instrument 
for detecting this is called a 
dichroscope. If a dichroic min- 
eral is held in this instrument 
and light transmitted through 
it, two differently colored squares, corresponding to the colors transmitted 
by the two rays in the mineral, will be seen at the eyepiece. The dichro- 
scope contains a rhombohedron of calcite which by its property of double 
refraction separates the two rays emerging from the mineral and the eye 
sees a patch of color for each ray. A ruby will show two shades of the 
same color. Ina deep-colored sapphire the two colors may be ultramarine 
blue and a bluish or yellowish green. Dichroism is only eliminated from 
natural stones by proper cutting. 

It is evident in all these tests that they have decided limitations and 
may fail in cases of carefully prepared and skilfully cut synthetic sapphires 














Photo by R. Fy Peterson 
A DICHROSCOPE WITH GEM IN PLACE 
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MINERAL SUBJECTED TO CATHODE Rays, SHOWING LUMINESCENCE 


or poorly cut natural stones. Hence the discovery that the Coolidge 
cathode-ray tube could be used as a positive means of identification was 
very welcome. It is also of interest to note that this was the first com- 
mercial application of the tube. 

In this method trays of sapphires, both natural and synthetic, are ex- 
posed in a dark room to the powerful rays of the tube for a few seconds. 
All glow or radiate colors while exposed to the rays, but when the rays 
are turned off the natural stones cease to glow whereas the synthetic 
stones continue to glow. In addition to sorting sapphires, the rays 
also help determine their source. If Montana sapphires are mixed with 
those from Australia, characteristic differences in the glow would be 
evident. There is even a different hue in the glow of synthetic sap- 
phires from different factories. There is one particular kind of natural 
sapphire which does not glow at all, which test immediately shows its 
origin. 
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Imitation Sapphires 
There is also an imitation sapphire on the market made from stones of 
poor color. These stones are split across the girdle and reunited by a 
Canada balsam cement containing coloring matter. If these are placed 
in oil the surfaces become visible. Boiling water, alcohol, or chloroform 
will dissolve the cement and the stone will fall to pieces. 


Uses 


Sapphires are used as gems, meter and watch jewels, wire-drawing dies, 
and abrasives. 

Its value as a gem is determined by its rarity, hardness, color, index of 
refraction, and luster. With the diamond designated as having a hardness 
of 10 the sapphire ranks next to it with a hardness of 9, and above the 
spinel ruby and topaz, each of which have a hardness of 8. With an index 
of refraction of 1.7678 to 1.7598 with Li = red as standard, it ranks below 
the diamond and a couple of varieties of garnet, but well above most of 
the other common gem stones. Blue is the preferred color for gem pur- 
poses and if this color is evenly distributed throughout the stone and is 
bright and effective by artificial light, the value is further enhanced. 

Color and color effects in the stone may be either helped or destroyed by 
the methods used in cutting it for gem purposes. The yellow tint given 
by the extraordinary ray of some sapphires can be avoided by cutting 
the stone with its table facet at right angles to the prism edge which is the 
direction of single refraction. 

A stone may be colorless except for a single spot of blue, but if cut steeply 
and the spot brought to the base, the effect may be the same as if the stone - 
were uniformly colored, all the light emerging from the stone having passed 
through this spot. 

The “‘lapidary’”’ (stone cutter) uses metal plates or wheels for slitting, 
discs or laps for grinding and polishing, the former being set vertically and 
rotated around horizontal spindles. the latter set horizontally and rotated 
around vertical spindles. Three styles of cutting are used on sapphires, 
the step, cabochon, and brilliant. 

The step cut is also called a trap or cushion cut and is a flat cut with one 
or more rows of facets arranged parallel to the girdle. 

The cabochon cut simply consists in smoothing or rounding off the stone 
as illustrated in the star sapphire picture. It has a number of variations. 

The brilliant cut is the one most commonly associated with the diamond. 
The octahedron is its basis. Five-eighteenths of the height is removed 
from the upper and one-eighteenth from the lower portion. The uppet 
portion is then called the crown or bizet and the lower the pavilion or 
base. Facets usually varying from fifty-six to eighty in number are then 
cut on the crown. 
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A very popular cut with sapphires is to have a brilliant cut crown and 
a step cut base. 

The sapphire has always been in demand for watch jewels, but the rapid 
advance of the electrical industry has greatly increased its demand as a 
bearing material. One large electrical manufacturing company alone 
states that it uses more than a million and a half per year as jewels for 
bearings in meters and other delicate electrical instruments. 

More than 20,000 watch jewels are sold annually. 

Sapphires are prepared for jeweled bearings as follows: each stone is 
given a rounded form and pierced in the center, the drill hole being made of 
such size that the steel axle or pin for which it is intended will fit into it 
accurately. The bed of the stone is a small cylinder of soft gold alloy. 
The cylinder is fixed on a lathe, then the workman picks up the stone with 
the moistened finger and inserts it in the cylinder while the latter turns 
the axis of the lathe. With a pointed tool he next presses against the edge 
of the revolving cylinder thus forcing the soft metal to cover and protect 
the sapphire to such an extent that it appears imbedded in a metallic 
cushion. A drill is now inserted in the metallic coat of the cylinder from 
the opposite side of the lathe and a hole is drilled in this way, of exactly 
the same size as the hole in the stone itself. 

Surely no other product can lay better claim to that ideal combination 
of ‘‘beauty and utility’’ than the sapphire. 


Bibliography and Acknowledgment 


SmitH, G. F. HERBERT, ‘“‘“Gem Stones,’’ Methuen and Co., Ltd., London, 1919, 
pp. 99, 110, 172. 

Kraus and Ho.pen, ‘“‘Gems and Gem Materials,’”” John Wiley and Sons, New 
York City, 1925, pp. 32, 60, 95, 120, 121, 198. 

Pratt, J. H., ‘‘Corundum,” U. S. Geol. Survey Bulletin No. 269, 1906, 170 pp. 

RoweE, J. P., ‘Development of Montana Sapphire Mines,” Mining World, Nov. 
6, 1909. 

VERNEUIL, M. A., “‘Sur la reproduction synthetique du saphir par la méthode de 
fusion,” Compt. rend., 150, 185 (Jan. 17, 1910). 

BartLett, Guy, ‘““Where Chemical Analyses Fail,” J. CHem. Epuc., 7, 399 (Feb. 
1930). 


The author is especially indebted to Dr. J. P. Rowe of the Department of Geology 
of the State University of Montana for much valuable material used in this article. 


Boron Fluoride in Wood Alcohol Is Acid Strong as Sulfuric. A solution in wood 
alcohol of the chemical boron fluoride is as strong an acid as sulfuric. This fact was 
reported recently to the chemical section of the American Association for the Advance- 
ment of Science meeting in Cleveland by Prof. J. A. NrEUWLAND of the University of 
Notre Dame. He concludes that the solution forms a separate compound.—Science 
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X-RAYS IN THE SERVICE OF CHEMISTRY AND INDUSTRY IN 
1931 


GrorGE L. CLARK, UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 


The primary purpose of this paper is to present in concise form the present 
status of X-ray science, particularly as 1t has been applied to problems of 
chemistry and industry. A brief résumé is given of the fundamental basis of 
X-ray examination of materials, both by radiography for gross structure and 
by diffraction patterns for the analysis and ultimate fine structure. The type 
of information and improvements in technic are indicated. As evidence of 
the practical value of X-ray testing research, more than fifty actual examples, 
chosen at random, are cited of uses and achievements in the solutions of prob- 
lems in which the scientific information supplied by the diffraction of X-rays 
in materials has proved of readily recognized value. These examples merely 
suggest the manifold possibilities in assisting the chemist and technical en- 
gineer 1n pure research and in the manufacture of every kind of commodity. 


Only a very few years ago any discussion of X-rays was limited to 
academic laboratories of physics, where the interest was in deducing atomic 
structure models from wave-length measurements, and to hospitals where 
modern medical diagnosis found its most powerful aid. But now a visitor 
to numerous large industries manufacturing commodities of every de- 
scription may be conducted proudly to a laboratory devoted to X-ray re- 
search and testing. He may hear difficult problems discussed intelli- 
gently in terms of ‘‘diffraction patterns,” “random or preferred orienta- 
tion,” ‘‘strain asterism,” and the like. 

Here is but another evidence of the advance of a fundamental pure 
science to the aid of the practical manufacturer. 

The great keynote of any such science is to relegate empiricism and guess- 
work into the realm of the past. The achievement of X-ray science lies 
in the rational improvement of processes and materials and the solution of 
problems unapproachable by other methods, simply by supplying the facts 
in a genuinely ultimate sense. It is the purpose of this brief paper to 
present some examples chosen at random of actual practical results, with- 
out attempting to explain in detail the X-ray technic or methods of inter- 
pretation. These may be found in more extended treatises. 

Since X-rays are like ordinary visible light except that they have wave- 
lengths perhaps 1/1000 as long, it follows that they should be reflected, re- 
fracted, diffracted, polarized, etc. It also follows that they should pene- 
trate matter opaque to visible or ultra-violet light, and that they should 
be associated with a far finer subdivision of matter than is apparent by 
optical observation. Upon the first of these fundamental differentiations 
depends the whole science of radiography of which the most familiar appli- 
cation is the observation of broken bones, bad teeth, etc. Here the X-ray 
625 
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FIGURE 1.—RADIOGRAPH OF CAST STEEL SHOWING INTERNAL IMPERFECTIONS OF 
SEVERAL TYPES 


beam is differentially absorbed by the matter in the path depending upon 
relative absorbing powers or densities. Thus on the photographic film or 
on the fluorescent screen will be observed a shadowgraph of the object 
in which bones or foreign objects on the interior of the body stand out in 
bold relief by contrast with the more easily penetrated surrounding soft 
tissues. What this application to medical diagnosis has meant to the wel- 
fare of mankind is beyond estimation. 

Obviously any object whatsoever might be similarly tested as to interior 
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gross structure and inhomogeneities, with the great advantage that the 
specimen need not be cut up or harmed in any way. The technic and the 
entire apparatus can be exactly the same as that employed in medical 
diagnosis. The following radiographic applications are actually made in 
American industries: 

Castings of Every Description for Internal Cracks, Blowholes, Cavities, In- 
clusions, and Segregations. (Figure 1.)—Foundry technic in many instances 
has been scientifically revolutionized in order to eliminate defects. Rou- 
tine radiographic testing is now generally employed for every piece, par- 
ticularly where subsequent expensive machining is involved. 

Welds for Pipe Cavities and Imperfect Bonding.—Here again with the 
aid of this method of testing welding technic has been vastly improved. 
In certain cases, such as for welded oil-well drill-rod, assurance of sound- 
ness was previously impossible and the sale actually prevented. 

Automotive and Aircraft Parts such as pistons, cylinders, propellers, for 
imperfections where failure would endanger life. In such cases radio- 
graphic testing is absolutely essential. Manufacturers who do not employ 
it are subjecting users to needless risk and the products should be considered 
inferior. 

Some very interesting photographs have just arrived from Germany 
showing railway cars fitted up with complete X-ray apparatus for radio- 
graphic testing. These cars are run alongside locomotives upon which 
steam chests, fire boxes, and various other parts may be examined for 
imperfections and incipient failure. 

Ball Bearings for Internal Imperfections.—Unwittingly a large manu- 
facturer was turning out a high percentage of imperfect ball bearings until 
the surprising results of a radiographic test led to improvements in the 
process to a practically one hundred per cent perfect product. 


Other Examples of Testing for Imperfections 


Rubber tires for imperfect bonding to cords and reclaimed rubber for 
metallic foreign bodies. 

Golf balls for imperfect centering of core. 

Radio tubes for imperfect centering and position of electrodes. 

Complicated glass, hard rubber, and bakelite pieces of various kinds with 
internal seals, etc., for improper fabrication. 

Wood for cracks, wormholes, rot, knots, embedded nails, etc., as em- 
ployed in aircraft frames, special lumber, telephone poles, etc. 

Railway ties for compression under tie plates. 

Shells and cartridges for improper filling, imperfect timing adjustment, 
ete. 

Metal capillaries for non-uniform bore and clogging. 
Insulated wire for breaks, and porcelain insulators for imperfections. 
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Coal for presence of slate and efficiency of “‘jigging’’ process. 

In the field of art the examination of old paintings and art objects 
for alterations, and retouching; excellent radiographic laboratories are 
now to be found in the Field Museum, Metropolitan Museum, Fogg Art 
Museum, Harvard University, and elsewhere. 

Thus the ability to see on the inside of any object without altering or 
destroying the specimen is obviously a great boon to industry just as it has 
been to medical diagnosis. 

But X-ray science does not stop with radiography. The foregoing ap- 
plications are logical manifestations of the property of penetration of 
objects opaque to ordinary light. The other fundamental prediction 
from the nature of X-rays is that they should be associated with a far finer 
subdivision of matter than is ordinarily apparent. A series of finely ruled 
parallel lines on glass will diffract white light with the appearance of a 
spectrum of colors. Gratings with very much closer spacings than can be 
mechanically produced would be necessary for X-ray diffraction under 
ordinary experimental conditions, if these rays are like light except in 
wave-length. 

To Determine Crystal Structure 


It took over fifteen years to discover that all solid crystals are perfect 
three-dimensional gratings for X-rays by virtue of the fact that they are 
built in remarkably organized fashion with the atoms lying on equidis- 
tant parallel planes whose spacings are of the same magnitude as X-ray 
wave-lengths. Since every crystal has a very characteristic ultimate 
architectural plan depending on the kind and number of atoms, the diffrac- 
tion pattern registered on a photographic film when a fine beam of X-ray 
passes through a specimen, will be characteristic of the particular material. 
Thus if the wave-length of the X-ray is known, as is usually the case, then 
the actual structure of a crystal acting as a grating may be deduced. Since 
the information involves the position in space of atoms to form a solid, 
we are thus employing X-rays to “‘look’’ down into the fine structure of 
matter far beyond the powers of any microscope, with the aid of apparatus 
such as is shown in Figure 2. 

X-ray diffraction science is, therefore, at the same time swb-microscopic 
and super-microscopic. By crystals is meant not only large single speci- 
mens with perfect geometric faces as in calcite, sugar, salt, or diamond, but 
also practically all solid materials. Examples of solid substances where 
there is no rational orderly arrangement of atoms on planes are extremely 


rare. 

It is possible to analyze not only single grains but also extremely fine- 
grained aggregates. Even liquids which are usually classed as truly amor- 
phous produce diffraction interferences indicating some kind of ordered 
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FicurE 2.—HoME-MabDE MULTIPLE DIFFRACTION UNIT SHOWING VARIOUS TYPES 
ss oF CAMERAS AND CASSETTES 
arrangement of molecules even though this may be transitory. There is 
t thus no limitation of the kinds of matter which may be examined in this 
super-microscopic sense, though of course the more distinctly crystalline, 
the simpler the interpretations. 
One of the most interesting new developments is in the interpretation 
; of X-ray scattering at very small angles. A measurement of this fogging 
- in the laboratory of Sir C. V. Raman in Calcutta has led to the evaluation 
of molecular dimensions in sugar solutions and molecular weights of polym- 
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erized and colloidal solutions of gum arabic, tannic acid, soap, and amor- 
phous constituents of coaland resins. This scattering is of course a powerful 
method of study of gas molecules. Thus even with no kind of definite 
organization in matter, fundamental information can still be gained con- 
cerning ultimate structures. 

The X-ray chemist, therefore, employs a powerful, new, fundamental 
tool in the solution of some of his most difficult problems. For the diffrac- 
tion pattern of his unknown specimen is, with interpretation based upon 
known physical laws, the symbol of a vast visual power reaching down to 
the atom. He discovers the smallest entity in space which has all the 
properties of the large visible crystal, which represents the solid building 
plan. For solid iron, for example, this is a cube less than three hundred 
millionths of a centimeter on a side with an atom of iron at each corner 
and one at the center. From the pattern he measures grain size in both 
the microscopic and sub-microscopic ranges. He detects internal strains 
which affect the parallel orderly grating structure. He identifies a given 
chemical element or compound with a given pattern and thus discovers 
impurities, chemical changes, and unsuspected reactions of all kinds. 


Detection of Minute Changes 


He discovers that fabrication such as rolling or drawing of metals pro- 
foundly influences the X-ray pattern, so that he may quantitatively de- 
duce the mechanism of re-orientation in preferred directions of the crystal 
grains, and thus control the process as well as the heat treating and re- 
crystallization which is essential to restore random arrangements of grains 
and the same properties in all directions. He discovers that cellulose, 
stretched rubber, silk, rayon, tendons, and muscle fibers are crystalline 
and finds that nature has a common building plan for all such complex 
substances, namely, long spiral molecule chains arranged in bundles whose 
size and arrangement as bricks in a chimney or as twigs in a brush-heap 
may be readily determined. He finds the patterns so sensitive that they 
specify the mine from which an asbestos sample has come, or the exact 
age of a growing cotton fiber, or the exact process by which a rayon thread 
has been manufactured. 

He finds here a method of testing new ideas, of defining scientifically 
and exactly the conditions of manufacture which will assure uniform pro- 
duction of highest quality, and’of demonstrating convincingly new patent- 
able features of a process or product. 

Possibly the greatest single advance recently in diffraction technic which 
is leading to even wider chemical and industrial use is in the design and 
construction of high-intensity X-ray tubes which permit an astonishing 
saving of exposure time. Hours and days have been required with the 
familiar old types of equipment for a photograph of adequate exposure. 
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Several new types of tubes have now 
been developed with which excellent 
patterns may be photographed in 
minutes or even seconds. Of these, 
an outstanding example is the Ott 
Selmayr tube developed at the Uni- 
versity of Munich. No new principle 
of X-ray generation is involved, but 
merely a common-sense design which 
permits the maximum use of energy. 
Not only is a great saving of time 
and expense involved, but also the 
possibility of following chemical or 
physical changes in a specimen and 
of analyzing unstable substances 
which exist for only short periods 
of time. The experiment has actu- 
ally been performed of mounting a 
bundle of cellulose fibers, photograph- 
ing the diffraction pattern in one 
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FIGURE 3.—DIFFRACTION PATTERN 
FOR CoLp-ROLLED MOLYBDENUM RE- 
SISTOR RIBBON 


Showing how cold work lines up crystal 
grains in definite orientation. 





minute, moistening the bundle with alkali solution, and then making 


successive patterns every minute. 





FIGURE 4.—PATTERN FOR GALVAN- 
IZED IRON NAIL 

The structure of the steel wire from 
which the nail is constructed is indi- 
cated most strongly. The temperature 
of the galvanizing process has not been 
sufficient to cause recrystallization of 
the iron grains in random arrangement. 


The development of the mercerized 
structure shown by new interference 
maxima, and the disappearance of 
the original cellulose structure can 
thus be followed step by step. With 
such a high-intensity tube diffraction 
patterns may actually be seen on the 
fluorescent screen, and a rapid and 
exact method is thus afforded for de- 
termining the orientation of any single 
crystal, since of course the so-called 
Laue pattern of diffraction spots 
changes with the slightest movement 
of the crystal. 


Some Practical Applications of X-Ray 
Diffraction Research 


The following is a fragmentary 
list of actual examples of applica- 
tions of the X-ray diffraction method 
to industrial problems. They are 
chosen to represent the wide scope. 
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1. Innumerable cases of struc- 
ture, stability range, and predicted 
substitutes for alloys—brass, stainless 
steel, etc. 

2. The mechanism of deformation 
in rolling mills and the effect upon 
structure, before and after annealing, 
of roll diameter; speed, raw mate- 
rial, type of mill, total reduction, 
reduction per pass, unidirectional or 
reversed passage through rolls, etc.; 
the effects of drawing, forging, cut- 
ting, hammering, stamping, torsion, 
etc.; a fundamental explanation and 
_ FicurE 5.—PaTTERN FOR SHRED OF correlation of physical properties of 
STEEL WOOL USED FOR CLEANING Pur- : 
sede metals such as tensile strength, duc- 
A strong fiber structure is indicated. tility, hardness, reduction in area, etc. 

(Figures 3, 4, 5, 6A, 6B.) 

3. The prediction and complete verification that sheet metal rolled 
under combined compression and tension with small rolls, so that the 
forces might be applied and balanced at the same place in the plastic 
metal, should be superior in structure, with fibering at a minimum, as com- 
pared with the usual method of rolling with large driven rolls. 

4. Numerous determinations of proper heat treatment of metals. 

(Figures 7 and 8.) In one case the X-ray results showed that at the 
correct temperature of annealing of cast steel parts (also determined from 
a series of patterns) a better structure was obtained in thirty minutes than 
in the six hours previously em- 
ployed. 
5. Arational method of class- 
ifying forming steel and of pre- 
dicting whether a given lot will 
form satisfactorily. 

6. An exact method of con- 
trol of heat treatment of elec- 
tric silicon steel for minimum 
magnetic hysteresis loss and 
of actually classifying sheets 
as to magnetic behavior purely 
from the diffraction pattern, 
as well as a routine method 
of exact analysis of the amount Fygurz 6A.—PAaTTERN FoR ARMCO IRON SHOW- 
of final cold work given a ING LARGE GRAINS 
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sheet of metal after final anneal- 
ing. 

7. Proof of the zonal texture of 
wire and a control of proper dies and 
drawing conditions. 

8. A proof of satisfactory welding 
operations on cylinders without undue 
fibering by plastic stretching. 

9. Fundamental studies of age- 
hardening in duralumin (Figure 9), 
ingot iron, etc., causes, changes, and 
final effects. 

10. The only rational method 
enabling study of effects of very 
small traces of impurities on proper- 
ties of metals (for example, that 0.5 
per cent iron in silver lowers the 
recrystallization temperature of the 
latter to room temperature and a 
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FIGURE 6B.—PATTERN SHOWING THE 
EFFECT OF HAMMERING THE SAME 
SPECIMEN 


The radial streaks are indicative of dis- 
tortion. 





trace of copper restores the value for the pure metal). 

ll. Discovery of unsuspected cases of new preferred orientation of 
grains after recrystallization where random arrangement is desired, as in 
silver, copper, and steel to explain peculiar behavior and failures, and 





FIGURE 7.—PATTERN FOR A SHEET OF 
BESSEMER STEEL MADE IN 1870 


Showing good structure of fairly large 
grains and absence of preferred orienta- 
tion and of distortion. 


grain size determination and speci- 
fication in tungsten used for electric 
contact points. 

12. Analysis of cause of undue 
wear in spinning rings and control 
of case-hardening operations. 

13. The selection and control of 
correct electrodeposition conditions 
for protective coatings by analyses of 
coating structures; nature of bonding 
of coating to base and whether a 
sudden or gradual transition (copper 
on steel, etc.); determination of 
proper structure and methods for 
maximum reflecting power of plated 
headlights. 

14. Determination of causes of 
failure of galvanized coatings and a 
complete study of the structure of 
the entire transition zone between 
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C D 
FicurRE 8.—A, B, C, AND D. Four PATTERNS OF Low-CARBON STEEL 


Showing how grain size determined by mechanical and heat treatment affects 
X-ray patterns. The grain size decreases from A to D which is characteristic of 
very small grains in random orientation. 
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steel base and outer pure zinc, and control of thickness of new non-equilib- 
rium phase in which failure occurs. 

15. Discovery of the cause of failure of patent leather by incipient 
true crystallization of soaps formed with the drier, leading directly to 
revised manufacturing methods and vastly improved product. 

16. Study of the nature and structure of adhesives and control of 
proper molecular orientation, and measurement of molecular sizes and 
changes in linseed and china wood oils and test for complete solution of 
driers. 

17. Animprovement in the transparency of waxed paper from forty per 
cent that of air to over eighty per cent by a simple application of the 
diffraction results on influences affecting the crystallization of paraffin wax. 

18. Numerous examples in cata- 
lysts for methyl alcohol production, 
electrodes, dentifrices, silicon carbide 
formation in furnaces (Figure 10), 
etc., of reactions and compounds 
formed which were deemed impos- 
sible at the temperatures or other 
conditions used. 

19. A genuine improvement in 
the quality of rayon by showing 
the fundamental structural effect of 
every step in the process and by 
adapting these to produce the neces- 
sary ultimate structure (or diffrac- 
tion pattern) essential for proper ten- 
sile strength, extensibility, gloss, etc. | FicurE 9.—Typrca PATTERN FOR ONE 
(Figure 11.) w THE New ALUMINUM ALLOYS 

20. The first ‘entirely scientific “Emin Und considerable distortion. 
method of classifying cotton (Figure 
12), silk, and wool fibers, and a clear presentation of the essential facts of 
wood structure which would enable proper treatment, improved behavior, 
and wider applications. 

21. The only exact method of analysis of any material to prove whether 
or not it is true cellulose. 

22. Comprehensive differentiation of cellulose nitrates and acetates in 
plastic films employed in photography films, control of composition, and 
proof that only the tri-esters are true crystalline compounds. 

23. A method of specification for asbestos (single pattern) by compari- 
son with standard patterns associated with practical behavior (Figure 13). 

24. Determination of the mechanism of fireproofing fibers by ab- 
sorption of solutions, and of the exact amount required (any excess 
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FiGuRE 10.—DIFFRACTION PATTERN FOR SINGLE CRYSTAL FOR CARBORUNDUM 
FROM WHICH UNIQUE PosITIONS OF ATOMS OF CARBON AND SILICON IN SPACE 
May Br DETERMINED 
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producing its own diffraction effects). 
25. Control of addition of dyes 
and other agents to rubber, and of the 
primary effects of various treatments 
on colloidal size; the only method of 
ascertaining true reproduction of 
natural rubber in synthetic rubbers. 
26. Identification of chicle and 
control of synthetic and natural sub- 
stitutes. 
27. Identification of allotropic 
forms of gutta percha and balata. 
28. Structural changes in ceramic 
materials of all kinds with given heat 








treatment. FicurE 11.—PATTERN FOR IMPROVED 


29. Identification of chemical re- Mamas OF RAYON SHOWING FIBER 
< : STRUCTURE FROM THE LOCALIZED IN- 
actions and final constituents in  jensiry MaxIMA 


enamels and glazes. The sharpness of these spots in con- 
30. Control of burning of lime to _*tast to the rings is a measure of degree 
of preferred orientation and of tensile 
assure freedom from carbonate and _ strength. 
proper plasticity and of the dehydra- 
tion of gypsum to plaster of Paris leading to re-use of plaster molds. 

31. Measurement of particle size in paint pigments, metals, etc., and 
control of production of carbon blacks. 

32. Numerous cases of identifica- 
tion of essential substances extracted 
from natural products and foods and 
suggestions as to synthesis. 

33. Structural proof for agents suit- 
able as accelerators for the setting 
of concrete and a method for test of 
incipient devitrification of glass. 

34. The demonstration that lu- 
bricating greases are crystalline and 
that proper orientation of long-chain 
molecules in layers is essential to 
lubrication, and the selection from 
X-ray crystal structure data of a dry 
white lubricant to replace graphite in 
lace-curtain factories. 

FicuRE 12.—DIFFRACTION PATTERN 35. Complete success in ascer- 
yf aeilagcane’ ope <0 taining difficulties in manufacture of 


Showing characteristic cellulose struc- é - 
ture and spiral construction of fiber. soaps and method of specification for 




















638 JOURNAL OF CHEMICAL EDUCATION APRIL, 1931 


commercial oleic acid used as raw 
material. 

36. Measurement of film thick- 
ness of every kind. 

37. Analysis of fatty acids in cocoa 
butter. 

38. Analysis and control of polym- 
erization in synthetic resins and sub- 
stitutes. 

39. Studies on constitution and 
structure of boiler scale as a function 
of various conditions. 

40. Analysis and method of selec- 

FIGURE 13.—TYPICAL PINHOLE PAt- . a 
TERN FOR NEARLY IDEAL Frper, tion of carbonado (black diamonds) 
ASBESTOS employed as drills (Figure 14). 

41. Studies of chemical and physi- 
cal changes of substances adsorbed on charcoal or silica gel (for example, 
mercuric chloride solution adsorbed on carbon gives the pattern of mercu- 
rous chloride). 

42. Determination of proper conditions for manufacture of best quality 
of ice cream, as to size and distribution of ice crystals. 

43. Classification according to impurities and selection of proper man- 
ganese dioxide ores for use in electric batteries; identification of storage 
battery oxides. 

44. Analysis of minute traces of 
metallic impurities in paper and parch- 
ment. 

45. Classification and identification 
of precious and semi-precious stones 
and routine method of differentiation 
between fine and cultivated (containing 
mother-of-pearl center) pearls. 

46. Classification of surgical catgut 
ligatures and sutures and effects of all 
chemical and digestional treatments; 
structural comparison of substitutes. 

47. Classification of leather accord- 
ing to tanning, nature of chemical proc- 
ess, and in what form chromium, for Tei knives cat aaerme ase 
example, is present. ; The diffraction rings are charac- 

48. Measurement and grading of teristic of ordinary diamond crystals 


thickness of leather (by method of X-ray _ oer caear sake by 


absorption). amorphous carbon. 





FiGuRE 14.—PATTERN FOR BLACK 
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49. Proof of structural differences between normal and pathological 
tissues (cancer); and of tissues at rest and under tension. 

50. Fundamental proof that colloidal materials such as cellulose, pro- 
teins of all kinds, chitin, etc., after being swollen by suitable agents and 
subjected to mechanical tension, have changed in perfecting directed 
orientation of colloidal micelles with improvement in tensile strength. 

51. Characterization of synthetic drugs structurally in relation to 
natural and pharmacologically active products (ephedrine derivatives) 
and proof of influence of molecular sizes and symmetry. 

52. Proof that crystallized insulin is pseudo-crystalline in the sense 
that no diffraction from planes occurs. 


United States Civil-Service Examinations for Industrial Teachers. The United States 
Civil-Service Commission announces the following named open competitive examinations: 

HEAD OF INDUSTRIAL TRAINING DEPARTMENT, $2900 a year, INSTRUCTOR OF SHOP 
SuBJECTS, SENIOR H1GH SCHOOL, $2300 a year, INSTRUCTOR OF SHOP SUBJECTS, JUNIOR 
HicH ScHooL, $2000 a year. 

Applications for the above-named examinations must be on file with the United 
States Civil-Service Commission, Washington, D. C., not later than March 25, 1931. 

The examinations are to fill vacancies in the Indian Field Service of the Department 
of the Interior. 

Competitors will not be required to report for examination at any place, but will be 
rated on their education, training, and experience, and on a thesis or discussion. 

Applicants for head of industrial training department must show at least two years’ 
experience as a wage earner in trade or industrial occupations. In addition, they must 
show two years of successful experience in personnel management in industry, as voca- 
tional teacher, as instructor in an organized apprentice training program, or any com- 
bination of such experience. 

Applicants for instructor of shop subjects, senior high school, must show that they 
have had at least two years of successful experience in teaching industrial arts; appli- 
cants for instructor of shop subjects, junior high school, must show one year of such ex- 
perience. In addition, applicants for either position must show that they have com- 
pleted at least two years’ study in the teaching of industrial arts in a suitable institution, 
and a total of two years’ experience as a wage earner in trade or industrial occupations. 

Full information may be obtained from the United States Civil-Service Commission, 
Washington, D. C., or from the Secretary of the United States Civil-Service Board of 
Examiners at the post-office or customhouse in any city. 


Student’s Attitude Important to Success. Preparation, study habits, intelligence, 
and evaluative and persevering attitude—and the greatest of these is the attitude; 
these, Dr. M. E. Herriott, psychologist in the public schools in Los Angeles, California, 
calls the five major factors necessary for scholastic success. He discussed them in a 
recent report to the Western Psychological Association, deploring the fact that so little 
attention has been given by psychologists and educators to the attitudes of students.— 
Science Service 











THE HISTORY OF THE DEPARTMENT OF CHEMISTRY OF 
THE OHIO STATE -.UNIVERSITY 


WILLIAM MCPHERSON, THE OHIO STATE UNIVERSITY, CoLUMBUS, OHIO 


Editor’s Foreword: It is believed that a brief history of the departments of 
chemistry in our colleges and universities will be of interest not only to the 
chemists of today but also to the historians of the future. To afford the readers 
of the JOURNAL an opportunity to confirm or refute that belief, this article, 
written at the request of the editor of the JoURNAL OF CHEMICAL EDUCATION 
as the first of a tentatively projected series, includes a brief account of the de- 
velopment of the Department of Chemistry at The Ohio State University from 
the modest beginning of the department in 1873 with very simple facilities 
and with an enrolment of five students, to its present laboratory costing more 
than $1,000,000, amply equipped for three thousand students, and with an 
enrolment approximating that number. 


The history of the De- 
partment of Chemistry 
of The Ohio State Uni- 
versity begins in 1873 
with the founding of the 
Ohio Agricultural and 
Mechanical College un- 
der the Morrill Land 
Grant Act of 1862. Ten 
departments, including 
that of chemistry, were 
authorized by the origi- 
nal Board of Trustees 
and from this modest be- 
ginning The Ohio State 
University has developed. 
Professor Sidney A. Nor- 
ton was selected_to initi- 
ate and to guide the new 
department. A graduate 
of Union College, Pro- 
fessor Norton had re- 
ceived thorough training 
in the classics as well as 
in the basic sciences. 
His wide interests are 

Sipney A. Norton shown by the fact that in 
Professor of chemistry at The Ohio State University his younger days he was 
from 1873 to 1894. the author of successful 
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texts in English grammar, geology, physics, and chemistry. The last sub- 
ject, however, became his special interest, and wishing to extend his studies 
in this field he spent some time in Germany, during which he studied 
chemistry at the Universities of Bonn, Leipzig, and Heidelberg. Upon 
his return he was elected professor of chemistry in the Miami Medical 
College of Cincinnati and retained this position until chosen professor of 
chemistry in the Ohio Agricultural and Mechanical College. 

The newly organized college was housed in a single building and the 
Department of Chemistry was assigned an unpretentious set of rooms on 
the third floor of this building. The courses offered by Professor Norton, 
as published in the catalog of 1873-74, were as follows: 

1. A General Course extending through one year consisting of an ele- 
mentary study of inorganic chemistry, organic chemistry, and the applica- 
tion of chemistry to the arts. 

2. A Special Course extending over three years composed mainly of 
qualitative analysis and quantitative analysis. 

The college had a very modest beginning. About twenty-five students 
registered during the first year and of this number, five took the first-year 
course in General Chemistry. In the second year the attendance increased 
to fifty-nine. The Department of Chemistry shared in this increase, 
fourteen students being enrolled in one or the other of the different courses. 
In his report to the Board of Trustees, submitted in November, 1874, Pro- 
fessor Norton writes as follows: 


I believe that the majority of these are faithful students and hope that they will 
make good progress. I regret to add that the class is hampered by a few students who 
are not well prepared for the work. It is probable that some, if not all, of these ill- 
disciplined pupils will fail to pass their first examinations. We have two students in 
analytical chemistry, one of whom is ready to begin his course in quantitative analysis. 


While the number of students was small they evidently took their 
work seriously, for in his report for 1875, Professor Norton writes: 


The students in analytical chemistry rather surpassed my expectations, doing 
more work than I had anticipated, and deserve praise for their accuracy and thorough- 
ness. 


He adds: ‘‘We need a small library for daily reference’ and asks for $77 

with which to purchase Watt’s ‘‘Dictionary of Chemistry.” This request 

was granted and due acknowledgment was made in his later report. 
At present the chemical library of the University consists of a Watt’s Dictionary—a 


valuable book but not fully supplying our needs... We have begun to take a chemi- 
cal journal. 


The number of students gradually increased. In 1876 thirty-one 
students were enrolled in the department, in 1877, sixty-one, and in 1878, 
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THE First CHEMICAL LABORATORY 
Built in 1882; destroyed by fire, 1889. 


sixty-four, twenty-four of whom were taking laboratory work. Pro- 
fessor Norton writes in his annual report for 1876: 


Very many of the class in General Chemistry acquitted themselves with high 
credit, and the entire class is deserving praise for diligence and universal good behavior. 
The work done by the qualitative students is also commended, but I am not fully 
satisfied with the work accomplished by most of the quantitative students. 


With an increasing number of students came the need of more com- 
modious quarters and the General Assembly of 1881-82 appropriated $20,- 
000 for the erection of a suitable laboratory. The structure was ready for 
occupancy in September, 1882. It consisted of a two-story building, the 
upper floor of which was assigned to general and applied chemistry and 
the lower to Mining and Metallurgy, together with the Department of 
Agricultural Chemistry which was yet to be established. Professor Nor- 
ton in describing the new laboratory states that it is modeled after the 
great laboratory at Leipzig. 

Because of new demands, the college began to assume more of the spirit 
of a university, and in 1878, after a lengthy discussion as to the real func- 
tions of the institution, the name Ohio Agricultural and Mechanical Col- 
lege was changed to The Ohio State University. A number of depart- 
ments, some of them allied to the Department of Chemistry, were added. 
Included in this latter list were the following: the Department of Mining 
and Metallurgy, established in 1879 with Nathaniel W. Lord in charge; 
the Department of Agricultural Chemistry, established in 1884 with 
Henry Adam Weber as chairman; and the Department of Pharmacy 
authorized in 1885 with George B. Kauffman in charge. 
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THE SECOND CHEMICAL LABORATORY 
Erected in 1899; destroyed by fire, 1904. 


Unfortunately, the sum appropriated for the erection of the labora- 
tory was not sufficient to make the building fireproof, and on the morning 
of February 12, 1889, the entire laboratory was destroyed by fire. The 
General Assembly then in session promptly appropriated $40,000 for a 
new building. Temporary quarters for the Department of Chemistry 
were provided in University Hall and the new building, pushed to com- 
pletion, was occupied in September, 1890. 

The methods of teaching used by Professor Norton followed closely 
those used in Germany. The first-year course consisted of lectures on 
inorganic chemistry and these were followed during the last third of the 
year by lectures on organic chemistry. The second year was devoted to 
qualitative analysis and the third to quantitative analysis. A student of 
Bunsen, Professor Norton laid great stress on “reactions in the dry way’’; 
also on the ‘‘use of the blow-pipe in determinative mineralogy.” Many 
of his older students will recall the course in qualitative analysis which 
ran as follows: 

First term: Reactions in the dry way and determination of 25 unknowns. 


Second term: Reactions in the wet way. 
Third term: Same continued; 75 unknowns. 


Upon the completion of the laboratory, new courses were offered in stoichi- 
ometry, toxicology, and proximate organic analysis, the three constituting 
an additional year’s course. 

During the first few years Professor Norton had no help, except from 
certain of his students who counted it a great privilege, without any com- 
pensation whatever, to assist him, especially in the preparation of his 
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experiments. In 1879, however, Mr. David O’Brine, then a student in 
the department, was employed as student assistant. Following Mr. 
O’Brine’s resignation in 1887, Mr. Frederick Keffer, a member of the class 
of ’82, was elected to take his place. Upon his resignation in 1892, Mr. 
William McPherson, a member of the class of ’87, was chosen to fill the 
vacant position. 

Professor Norton, trained in the methods of the German universities, 
believed that the first-year course in chemistry should consist of lectures 
and examinations, unaccompanied by laboratory practice. Other mem- 
bers of the instructional staff of the university, interested in the develop- 
ment of the method of teaching chemistry, insisted that laboratory work 
was just as essential a part of the course in general chemistry as it was of the 
course in qualitative analysis. The feeling became so intense that Pro- 
fessor Weber finally withdrew all first-year students in agriculture from 
the Department of Chemistry and provided for them a separate course 
in the Department of Agricultural Chemistry, in which laboratory work 
was made an essential part. This action was followed by the withdrawal 
from the Department of General Chemistry of all the freshman engineer- 
ing students and their assignment to the newly created course in the De- 
partment of Agricultural Chemistry. This step led Professor Norton, 
against his better judgment, to the introduction of a limited amount of 
laboratory work in the first-year course. 

In 1894, Professor Norton, on account of his advancing age, was made 
lecturer in general chemistry and Mr. McPherson was placed in charge of 
the department, with the title of associate professor. Steps were taken 
immediately to make laboratory work an essential part of the first-year 
course. Asa result, the freshmen in agricultural chemistry and in engineer- 
ing were transferred back to the Department of General Chemistry. 

The introduction of laboratory work as an essential part of the course, 
together with the augmented number of students, necessitated additions 
to the instructional staff. Accordingly, in 1894, the Board of Trustees 
appropriated the sum of $600 for two new members to be known as ‘‘fellows 
and laboratory assistants.’”’ Mr. William L. Evans, the present chairman 
of the department, and Mr. Raymond M. Hughes, the present president 
of Iowa State College, were elected to these positions and assumed charge 
of the laboratory work in connection with the first-year course. 

The rapidly increasing numbers soon made further assistance necessary 
so that in 1896 Mr. Charles W. Foulk, a member of the class of 1894, 
and, at the time, private assistant to Professor Nathaniel W. Lord, was 
elected assistant, and to him was assigned the work in analytical chem- 
istry. One year later Mr. McPherson was promoted to a full professor- 
ship in charge of the department. These changes made it possible to 
offer new courses in inorganic preparations, electrolytic analysis, and in 
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THE THIRD CHEMICAL LABORATORY 


Erected in 1906; vacated by the department of chemistry in 1926 and converted 
into a Hall of Languages. 


sanitary and applied chemistry. There was also adopted a four-year 
curriculum leading to the degree of bachelor of science in chemistry. 

In June, 1899, Mr. Foulk was granted a leave of absence and spent two 
years as a Student of Ostwald at the University of Leipzig. Mr. William 
E. Henderson, a graduate of The Johns Hopkins University, and then 
professor of chemistry at Ohio University at Athens, was elected to carry 
on the work during Mr. Foulk’s absence. During this period a new 
course was added in historical chemistry and the work in physical chem- 
istry was extended. 

The department grew in numbers so rapidly that on Mr. Foulk’s return 
in 1901 to resume his duties, Mr. Henderson was retained as a permanent 
member of the staff, both Mr. Foulk and Mr. Henderson having the title 
“assistant professor of chemistry.”’ This addition to the staff made pos- 
sible new courses in organic chemistry, rare elements, and the teaching 
of chemistry, as well as a four-year curriculum leading to the degree of 
B.Sc. in chemical engineering. 

The General Assembly in 1902 appropriated $20,000 for an addition to 
the laboratory. This had been occupied only a few months when, on 
the evening of February 19, 1904, the entire laboratory burned to the 
ground. The General Assembly then in session promptly voted an ap- 
propriation of $15,000 for temporary equipment, as well as an appropria- 
tion of $100,000 for a new laboratory. Plans were rapidly formulated and 
the new laboratory was occupied at the opening of the academic year 
1906-07. 
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THE PRESENT CHEMICAL LABORATORY 
Completed in 1929. 


The first-year class in general chemistry continued to grow in numbers 
to such an extent that it was found necessary to employ additional assis- 
tants. Consequently in 1905, Mr. William L. Evans, a former assistant 
in the department and later a graduate of The University of Chicago, was 
elected assistant professor of chemistry and given charge of the first-year 
work. One year later, Mr. James R. Withrow, a graduate of the Uni- 
versity of Pennsylvania, was elected a member of the staff and placed in 
charge of the industrial chemistry. Under his guidance the number of 
students interested in industrial chemistry grew to such an extent that in 
1924 a separate Department of Chemical Engineering was established with 
Mr. Withrow as chairman. In 1907 Mr. Cecil E. Boord, a graduate of 
Wabash College, was elected fellow in the department. Subsequently upon 
receiving his doctor’s degree, he was promoted through the various ranks 
until in 1924 he was made professor in the division of organic chemistry. 

It was inevitable that the work of the department should have been 
hampered somewhat during the great war. Mr. McPherson and Mr. Evans 
were absent on war duties during the entire period. The other members 
of the instructional staff of the department, and especially Mr. Hender- 
son, Mr. Boord, and Mr. Withrow, not only assumed the extra burdens 
of teaching but also spent much of their time on war duties. Mr. Marion 
Hollingsworth (Ph.D., The Ohio State University) and Mr. Jesse Erwin 
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THE CHARLES CUTLER SHARP LIBRARY OF THE DEPARTMENT OF CHEMISTRY 


Day (Ph.D., The Ohio State University) were added to the instructional 
staff during this period with the rank of instructor, and their promotion has 
gradually followed. 

During this interval, the growth of interest in physical chemistry and 
in colloid chemistry made further additions to the staff necessary and in 
1919 Mr. Edward Mack, Jr. (Ph.D., Princeton University), was placed 
in charge of the division of physical chemistry. In the next year Mr. 
Wesley G. France (Ph.D., University of Michigan) was chosen to head 
the division of colloid chemistry. More recent additions to the instruc- 
tional staff include the following: Mr. Wallace Brode (Ph.D., University 
of Illinois), Mr. Herrick L. Johnston (Ph.D., University of California), 
Mr. Harry V. Moyer (Ph.D., University of Kansas), Mr. W. Conard 
Fernelius (Ph.D., Stanford University), Mr. Melville L. Wolfrom (Ph.D., 
Northwestern University), and Mr. G. Bryant Bachman (Ph.D., Yale 
University). 

In 1921 Mr. Henderson was elected dean of the College of Liberal Arts. 
He retained this position until 1927, when increasing duties in connection 
with the headship of the division of inorganic chemistry made it necessary 
for him to resign the deanship. 

The laboratory constructed in 1906-07 proved insufficient to accommo- 
date the large number of students and a new laboratory was authorized 
by the General Assembly. The first section of this building was built in 
1924. Other sections followed in succeeding years until the building 
was entirely completed and occupied in 1929. The cost of the entire 
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VIEW IN ONE OF THE FRESHMAN LABORATORIES 


building was $1,062,632. It consists of two main parts, namely: (1) 
a four-story front 308’ X 80’, and (2) attached to the rear of this, a one- 
story building of shop construction, 300’ X 206’. The laboratory pro- 
vides ample accommodations for about 3000 students and is adequately 
equipped with all the apparatus required both for instruction and for 
research in the field of chemistry. A professional glass-blower and 
also an expert machinist constitute a part of the staff. The library has 
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ONE OF THE RESEARCH LABORATORIES 


been generously endowed by Mr. Charles Cutler Sharp, a graduate of the 
university of the class of ’88.* 

From the standpoint of teaching, one of the most difficult problems with 
which the department has had to deal, has been that of finding satisfactory 
methods for the instruction of the large class in elementary chemistry 
numbering, during the present year, more than 1500 students. In the 
earlier years of the department when the class was comparatively small, and 
the teaching of chemistry in our high schools was distinctly inferior in 
quality, all first-year students were combined in a single class, thus com- 
pletely ignoring any previous training that the student might have had in 
the subject. Later, with increasing numbers, and with a very marked im- 
provement in the quality of high-school chemistry, the class has been di- 
vided into two main sections; those who have had a year’s course in high- 
school chemistry being placed in one section, and those who have had no 
previous training in the subject, in the other section. The former section is 
given a decidedly more advanced course and is differentiated in other ways 
from the latter (2). For the first time, during the present year, a third 
section was formed. At the beginning of the year, during “Freshman 


* A detailed description of the building may be found by consulting reference (1). 
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THE CHIEF MEMBERS OF THE PRESENT INSTRUCTIONAL STAFF OF THE DEPARTMENT 
oF CHEMISTRY 
Front row (left to right): Epwarp MACK, Jr., Ceci, E. Boorp, WM. McPuHErRSOoN, Wm. L. Evans, 
Wm. E. HENDERSON, C. W. Fou.ck, Jesse E. Day, WESLEY G. FRANCE. 
Back row (left to right): Mrtvitte L. WoLrrom, G. BRyANT BACHMAN, MARION HOLLINGS- 
worTH, W. CoNARD FERNELIUS, HERRICK L. JOHNSTON, HARVEY V. Mover, WALLACE R. BRODE. 


Week,” a preliminary test was given to all students who had had a pre- 
liminary course in chemistry and who expected to continue the study. 
Those who made a high grade in this test were placed in this new section 
with the expectation that they would complete the course in two quarters, 
thus saving one quarter to be devoted either to a more advanced course in 
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chemistry or to some other subject. This experiment promises to be a 
success. 

The Graduate School of the University was organized in 1911, and Mr. 
McPherson was elected to the deanship. The department immediately 
began to place additional stress upon graduate work. Scholarships, fellow- 
ships, and part-time assistantships were created and the number of gradu- 
ate students gradually increased. Approximately 100 graduate students 
are now enrolled in the department, and up to the present time, the uni- 
versity has conferred the degree of doctor of philosophy upon 148 students 
majoring in some field of chemistry. 

At present the research activities of the department are concentrated 
on the following studies: (1) carbohydrates, their synthesis and reac- 
tions; (2) the mechanism of the Grignard reaction; (3) the synthesis and 
structure of the organo-titanium compounds; (4) the relation between 
optical rotation, absorption spectra, and chemical constitution; (5) the 
chemistry of synthetic medicinals and the higher acetylenes; (6) the prim- 
ing and foaming of boiler feed water; (7) decomposition of gaseous metal- 
lic alkyls; (8) determination of the sizes and shapes of molecules; (9) 
application of thermodynamics and quantum theory to chemistry; (10) 
the chemistry of bacteria; (11) the catalytic combustion of carbon; (12) 
reactions in liquid ammonia; (13) polythionic acids and their salts; (14) 
stability of suspensoid sols. 

Mr. McPherson continued to act both as chairman of the Department 
of Chemistry and dean of the Graduate School until 1928, when the growth 
of these two activities made it no longer possible for one person to fill both 
positions; accordingly, he resigned the chairmanship of the department 
and Mr. Evans, whose researches in the field of carbohydrates brought 
to him, in 1929, the award of the Nichols Medal, was elected to the posi- 
tion thus made vacant. The present organization of the department is as 
follows: 


WILLIAM L. Evans, chairman 


Division of General Chemistry WILuIAM L. Evans, head 
JESSE E. Day, acting head 
Division of Analytical Chemistry CHARLES W. FouLk, head 
Division of Inorganic Chemistry WILiiuaM E. HENDERSON, head 
Division of Organic Chemistry Ceci E. Boorp, head 
Division of Physical Chemistry EDWARD MACK, JR., head 
Division of Colloid and Electrochemistry WESLEY G. FRANCE, head 
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ENZYMES AND VITAMINS IN PRESENT-DAY CHEMISTRY* 


H. C. SHERMAN, CoLUMBIA UNIVERSITY, NEw York City 


Enzymes and vitamins are of very broad scientific significance in that they 
catalyze and control the chemical processes upon which life depends. Their 
chemical natures are, therefore, being studied very actively. Some of the out- 
standing features of the methods and results of such investigation are sum- 
marized here. 


It was one of the most contentious but not one of the most profound 
or constructive philosophers who said, “If you wish to converse with me 
you must first define your terms.” 

May I, then, begin not with a definition of present-day chemistry but 
with a disclaimer of any special interest in such definitions? It is well to 
remember that all divisions of science into sciences with resulting defini- 
tions and so-called boundaries are merely man-made: nature recognizes 
no such grounds for separation! 

Specifically, there are, and can be, no real boundaries or dividing lines 
between chemistry, physics, and physiology: each overlaps both of the 
others. 

We are interested in chemistry, perhaps from a professional point of 
view; certainly from the point of view of scientific research. It has been 
said that the chief objective of all such research is to render intelligible the 
world in which we live. 

It would seem then that among the most fundamental and far-reaching 
services which chemical research can render to scientific progress are its 
contributions, first, to a better understanding of the structure of matter, 
and second, to a better understanding of the processes of life. 

In the first, we have learned that it is futile to attempt to draw a line 
between what is chemistry and what is physics; in the second, we are now 
learning that it is equally futile to attempt to draw any sharp line between 
chemical and physiological research. 

Chemistry is equally chemistry whether studied in vitro or in vivo. 
In both cases it is impossible to divorce it from its cognate sciences; nor 
would we desire to do this if we could. The interpenetration of chemistry 
and physics has been consciously cultivated for a generation at least 
and is now a matter of course from the most elementary of chemistry teach- 
ing onward; and present-day chemistry is now (somewhat slowly, it is 
true) coming to realize that it has a birthright also in the better under- 
standing of life, to be realized by the broadening of chemistry on its physio- 
logical side, as it has already broadened on its physical side with such epoch- 
making results during the past generation or two. 


* Presented to the graduate seminar in chemistry at Yale University, October 
22, 1930. 
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At the Richmond meeting of the American Chemical Society, Dr. 
Vaughan contributed a paper which he called ‘‘A Chemical Conception of 
the Origin and Development of Life’ (perhaps a biologist would call it 
too chemical a conception!). There is not time in this talk to attempt to 
set forth Vaughan’s conception as a whole but it was notable, among 
other things, for the emphasis laid upon the fact that, chemically, there 
is no demonstrable gap between living and non-living matter—the pro- 
toplasmic proteins of the living cell, the filtrable viruses, some of the sub- 
stances concerned in immunity, some (at least) of the enzymes, and some 
of the native proteins which have been purified and investigated as chemi- 
cal entities, merging into each other by indistinguishably minute differences 
so far as their chemical nature is concerned—and the added fact that, 
broadly viewed, the distinguishing feature of living matter is that it 
“trades in energy’’—its chemical processes are in some way activated; 
the living matter is not simply a passive beneficiary of, but rather is an 
active agent in, the chemical processes upon which life (as we know it) 
depends. 

Starting, then, with Dr. Vaughan’s effective phrase, “Living matter 
trades in energy,” let us ask, Whence the energy? and How the “trading?” 
i.e., the activation of the energy-transforming process? 

While we have long known that our source of energy is the sun, we still 
have but fragmentary knowledge as to how and to what extent our bodies 
can (aside from warmth) make use of the radiant energy of sunshine directly. 
One of the most interesting of recent scientific discoveries is that certain 
wave-lengths bring about the formation of vitamin D in the skin. Doubt- 
less there are other ways in which radiant energy is directly utilized by 
the body; but it is well established that by far the greatest part (probably 
well over ninety-nine per cent) of the energy transformed in the body and 
used in the support of its life processes—the energy which its living matter 
“trades in’’—is derived from the oxidation of organic foodstuffs, the cleav- 
age products of the carbohydrates, fats, and proteins. 

And your own Professor Henderson has shown that when the rate of 
energy transformation in the body is very greatly increased, as during 
the strenuous exertion of a boat-race (‘‘the maximum of human power” 
was, I think, his phrase to describe the Yale crew in action), it is these 
same substances which are oxidized, and in about the same quantitative 
relations to each other. 

But how is the rate of cleavage and oxidation of carbohydrates, fats, and 
proteins in the body made to run so much faster than at the same concen- 
tration, temperature, and hydrogen-ion activity in vitro? 

These processes must be very highly catalyzed by something (or some 
things) in the living matter, or formed by it. 

What then of the chemical nature of these catalysts? 
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Hopkins has shown that at the actual site of oxidation the process is 
catalyzed (probably not exclusively) by the oxidation-reduction catalyst, 
glutathione. This is a compound of glycine, glutamic acid, and cysteine. 

Another oxidation catalyst, thyroxine, is brought to the tissues from the 
thyroid gland. From its structure as established by Harington it appears 
to be a derivative of tyrosine. 

Sometimes still another speeder-up of the transformation process comes 
into play in the form of adrenine, adrenaline, or epinephrine, which also 
is probably a derivative of tyrosine. 

Insulin, which probably catalyzes some change preceding the actual 
oxidation, appears to be still another amino acid derivative, more com- 
plex than any of those just mentioned but less complex than typical pro- 
teins. 

The hydrolytic enzymes catalyze earlier cleavages in this same chain of 
coérdinated transformations by which the stored energy of the foodstuffs is 
brought rapidly into the life process; and these enzymes also, in the cases 
which have been most fully investigated, appear to be amino acid deriva- 
tives, probably of higher molecular weight than insulin and approaching 
or resembling the typical proteins in chemical complexity. 

Investigation of the chemical nature of enzymes has proved exceedingly 
difficult. In fact it is difficult even to state the results of such investiga- 
tion in terms at once concise enough to be clear and full enough to be 
convincing. Until recently enzymes were known only in the colloidal 
state, and so accustomed have chemists become to leaning upon the physi- 
cal properties of substances in their work that in the study of enzymes 
they have felt serious embarrassment if not actually a sort of estrange- 
ment in the fact that here they could not rest identification upon physical 
properties but must depend upon purely chemical criteria. The character- 
istic property of every enzyme is its catalytic effect upon some chemical 
process—its so-called enzymic activity. 

The existence of such substances as we now call enzymes first became 
known through the observation that barley malt had the property of 
hydrolyzing starch. Since this must have been due to something pre- 
viously unknown but contained in the malt, a concentration of this ob- 
scure substance was later sought by fractioning the malt in different ways, 
testing the fractions, rejecting those which did not show the peculiar 
property, and fractioning still further those in which it appeared. 

The principle is well illustrated in the now classical investigations which 
led to the isolation of radium. 

Uranium and thorium were known to be radioactive when Madame 
Curie discovered that two minerals, pitchblende and chalcosite, showed 
greater radioactivity than pure thorium or uranium, suggesting the pres- 
ence in these minerals of some new element more radioactive than any 
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of the elements previously known. The Curies then set to work to sepa- 
rate pitchblende into its constituents, much as they would have begun a 
complete chemical analysis of any mineral, but with the added feature that 
after each separation or fractionation all the products were examined for 
radioactivity, not only qualitatively but quantitatively, by means of the 
electroscope. In this way they could not only follow the fate of the radio- 
active material but also could judge of the extent to which they were suc- 
ceeding in concentrating it. Also, at each step, the fraction which showed 
the radioactivity was examined spectroscopically and it was only when 
they had concentrated the radioactivity fifty-fold that they were first 
able to see new lines in the spectrum, indicating the presence of a new ele- 
ment. Further fractionation, guided still by measurements of radio- 
activity to show the concentration of the radioactive material, brought 
them finally to the attainment of a constant maximum radioactivity 
which meant the isolation of radium in the form of a pure salt. (For the 
sake of brevity we must omit description of the isolation of radioactive 
actinium and polonium from other fractions of the pitchblende.) 

Now the process of purifying a natural enzyme, or separating it from 
the other substances with which it is mixed in the plant or animal tissue or 
secretion in which it is found, is similar in principle to that by which radium 
was isolated from pitchblende. Just as the isolation of the radium was 
best guided and judged by quantitative measurements of its characteristic 
property of radioactivity, so the isolation of the enzyme is best guided and 
judged by quantitative measurements of its characteristic enzymic activity. 

Attempts to isolate an enzyme, by fractioning the natural material 
which contains it and continuing the fractionation until the characteristic 
property is concentrated to a constant maximum by removal of all other 
substances, involve very great difficulties. 

First of all, the enzyme itself is apt to be undergoing disintegration 
during the process. Another difficulty is that the fractionation may 
remove something which, while itself having no enzymic activity, is help- 
ful, or possibly even essential, to the full activity of the enzyme, so that, 
if tested without sufficient regard to this possibility, an enzyme after puri- 
fication may be purer in the sense that the product is more nearly a single 
chemical individual and yet may show less of the characteristic enzymic 
activity than before. This difficulty has had the very unfortunate effect 
of leading many students of the question, and even some prominent in- 
vestigators, to minimize or neglect the importance of the measurement of 
activity as a guide both in the development of methods and in the inter- 
pretation of results of research upon the purification of enzymes. 

Since the enzymic activity is the essential characteristic of every en- 
zyme, any failure to make the fullest use of quantitative measurements of 
activity in enzyme research must seriously restrict its value. 
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Undoubtedly the best method of meeting this difficulty is to work out 
experimentally, separately, and quantitatively for each enzyme to be in- 
vestigated, a knowledge of all the environmental conditions such as the 
hydrogen-ion activity (pH) and the optimum concentrations of such 
other ions as may be essential to the best activity of the enzyme, as well 
as the best conditions of time, temperature, and kind and concentration 
of substrate to be used in the quantitative measurements of the activity 
of the enzyme preparation. 

When through long and systematic experimentation one has acquired a 
sufficiently complete and accurate knowledge of the environmental condi- 
tions required, first, to conserve the enzyme as well as possible from 
deterioration during investigation, and second, to permit of its exerting 
the full catalytic effect of which it is capable in the quantitative deter- 
mination of enzymic activity, then only is one in position to attempt the 
isolation of an enzyme from the material which contains it in nature ac- 
cording to the same scientific plan of procedure as was followed in the isola- 
tion of radium from pitchblende. Working according to this general plan, 
the late Dr. T. B. Osborne purified malt amylase and reported it to be of 
protein nature. We have confirmed his conclusion and extended the study 
to the investigation of pancreatic amylase which has yielded results of 
the greatest interest from the point of view of quantitative research. 

Employing several different combinations and modifications of the 
processes of extraction, adsorption, dialysis, and fractional precipitation, 
workers in our laboratory repeatedly have obtained preparations of puri- 
fied pancreatic amylase of apparently uniform chemical and physical prop- 
erties and of practically constant maximum enzymic activity; and this 
product, like the malt amylase previously prepared by Osborne, is of 
protein nature. Inasmuch as the varied fractional precipitations to which 
this product was subjected would presumably have changed its composi- 
tion and properties if it had contained any large admixture of materials, 
the fact that the enzymic activity showed quantitative constancy at the 
maximum is strong direct evidence of the protein nature of the enzyme. 

In 30 minutes at 40°, this material splits about 20,000 times its weight 
of starch and forms about 10,000 times its weight of maltose. Although 
subject to serious deterioration in solution, the activity of this material 
is such that when tested in longer experiments it digested 4,000,000 times 
its weight of starch and formed no less than 2,800,000 times its weight of 
maltose before it had all become inactivated. 

This marked enzymic activity was exhibited by the preparation at a 
dilution of 1:100,000,000 parts of water. The most delicate tests for 
proteins are not valid at dilutions greater than about 1:100,000. The 
material when tested in concentrated form reacted like typical protein 
to the usual protein tests, but its own enzymic activity constituted a test 
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for its presence which was 1000 times (1000-fold) more delicate. Thus 
the failure of protein reactions in solutions enzymically active does not 
necessarily show that the enzyme is of other than protein nature in its 
chemical composition, although this negative conclusion has been er- 
roneously drawn by some investigators and is repeated by many writers. 

Here it is of interest to recall the experience of the Curies in the con- 
centration of radium from pitchblende as already mentioned. It was only 
after they had intensified the property of radioactivity fifty-fold by con- 
centration of the radioactive element that its presence was revealed analyti- 
cally even by so delicate a test as the use of the spectroscope. Delicate 
as is the spectroscopic test, the property of radioactivity constituted a 
test at least fifty times more delicate. When now in our work with pan- 
creatic amylase we find in an analogous way that the property of enzymic 
activity is a test for this enzyme which is 1000 times more delicate than 
any analytical test for the protein of which the enzyme preparation is 
materially composed, we see how easy it can be for an investigator to be 
misled as to the chemical nature of an enzyme by obtaining something 
which shows enzymic activity, but does not respond to analytical tests 
for protein. 

In addition to quantitative elementary analyses and qualitative re- 
actions in all of which our pancreatic and malt amylase preparations show 
results typical of protein substances, we have submitted both of these 
enzyme preparations to quantitative analysis with reference to the eight 
forms of nitrogen determinable by the Van Slyke method with results 
which show that the enzyme preparations yield all these products of hy- 
drolysis in proportions within the range of variation shown by such typi- 
cal protein materials as casein, edestin, hair, and hemoglobin. 

This view of the chemical nature of the enzyme is supported by evidence 
of other kinds which, while indirect, is none the less instructive. For 
example: 

The investigations upon pancreatic amylase have shown that this 
enzyme loses its activity in aqueous solutions as already mentioned, that 
this loss proceeds more rapidly with increase of temperature, and that it is 
undoubtedly connected with hydrolytic changes taking place in protein 
material which constitutes either the enzyme molecule itself or an essen- 
tial part of it. Extensive quantitative studies of the conditions influencing 
the rate of hydrolytic inactivations of the enzyme, especially as affected 
by added amino acids, gave new evidence of its protein nature. 

This was further confirmed by the quantitative finding that the anti- 
septics which act chemically upon proteins are enormously more destructive 
of the enzyme than are the antiseptics of the lipoid-dissolving type. 

The amylase of malt has yielded similar results: and it has also been 
possible in working with this more stable enzyme to demonstrate that it 
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has a definite iso-electric point or zone and that the material which shows 
the enzymic activity is an ampholyte, presumably protein. Certainly it 
is quite improbable that, if the enzyme were a substance of some other 
chemical nature, it would be so inseparable from the particular protein with 
which associated as to migrate with it under the influence of the electric 
current in either direction according to the hydrogen-ion concentration 
(or activity) of the solution. 

Thus experimental evidence of at least four kinds all points clearly and 
consistently to the protein nature of the enzyme. Largely because of its 
quantitative character, the evidence is more convincing the more fully 
and critically it is studied. 

Thus far this discussion has been centered upon the starch-splitting 
enzymes for a combination of reasons:- they are the ones which my own 
experience best fits me to discuss; they have a double claim to a sort of 
primacy in being the first type of enzyme discovered and in having to do 
with that source of energy (starch) which is quantitatively the most 
important of the reserve stores of fuel for the support of life processes, 
i. e., for chemistry im vivo; and, last but not least, I desired to do honor 
to the late Dr. Osborne whose work in the purification of one of these 
enzymes as early as thirty-five years ago was a model of painstaking scientific 
investigation for its time and marked an extremely important advance 
all too often overlooked by subsequent experimenters and writers. 

Undoubtedly the most widely accredited criterion of chemical homo- 
geneity is the ordered spatial arrangement of the crystalline state. Hence 
the preparation of purified enzyme in crystalline form has been an impor- 
tant desideratum in the study of the chemical nature of these substances. 
This has recently been accomplished. 

It was in 1926 that Sumner reported the crystallization of urease. He 
described his preparation as ‘‘a new protein which crystallizes beautifully 
and whose solutions possess to an extraordinary degree the ability to 
decompose urea into ammonium carbonate.’’ The urease also under- 
went gradual inactivation in water solution, and amino acids tend_to pre- 
serve the enzyme here as had been found by previous workers in the case 
of amylase. 

Northrup (1929, 1930) has described ‘‘a crystalline protein from com- 
mercial pepsin preparations which has powerful peptic activity. The 
composition, optical activity, and proteolytic activity of this protein remain 
constant through seven successive crystallizations. No evidence for the 

presence of a mixture or a solid solution is found in a study of the solubility 
of the protein in a series of different salt solutions, or from the diffusion 
coefficient, or from the rate of inactivation. These results indicate that 
the material is a pure substance or possibly a solid solution of two or more 
substances having nearly the same solubility in all the various solvents 
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studied. It seems reasonable to conclude from these experiments that the 
possibility of a mixture must be limited to a mixture of proteins, so that 
the conclusion seems justified that pepsin itself is a protein.” 

Still more recently Caldwell and Booher, continuing the research upon 
pancreatic amylase above-mentioned, have obtained from highly purified 
preparations of this amylase a crystalline substance organic in nature and 
possessing in remarkable degree the properties of this amylase. Professor 
P. F. Kerr has kindly examined the product and describes it as consisting 
of isotropic elongated crystals which exhibit slight double refraction and 
a refractive index of 1.54. The crystals appear to be of the same pro- 
tein nature as the amorphous purified pancreatic amylase from which they 
are obtained, and like it have shown high enzymic activity. 

Unless there should develop some desire to be unprecedentedly meticu- 
lous, the protein nature of these best-studied and presumably representa- 
tive enzymes may now be regarded as established; and, in view of the 
enormous importance of enzymes in the chemistry of life, it would seem 
that the proteins have acquired new justification for the arrogance of their 
name. 

It is, of course, to be kept in mind that in speaking of the protein nature 
of enzymes we refer only to their ultimate and proximate composition or 
chemical make-up. Obviously they differ from ordinary proteins, for 
they have catalytic properties which ordinary proteins have not. Hy- 
potheses as to possible unstable or highly labile linkages within or between 
some of the amino acid radicles of the enzyme molecule to which the 
catalytic effects may be referred are still too tentative for discussion in 
such a brief summary as this. Hence our present knowledge of the chemi- 
cal nature of typical enzymes may be said to explain their ‘“Whence?”’ 
but not their ‘““How?”’ 

In only a few cases has the study of the chemical nature of the vitamins 
yet reached a corresponding stage; but already an extremely important 
chapter has been added to chemistry through vitamin research. 

From the point of view that scientific research seeks to render intelligible 
the world in which we live, plainly one of its fundamental questions must 
be, What substances does the living organism require from its environ- 
ment? 

It was the broadening of chemistry toward physiology which accustomed 
chemists to the use of experimental animals as reagents and instruments 
of research and thus rendered possible the discovery of a whole group of 
essential substances whose existence up to a few years ago had been either 
entirely unknown or only very vaguely apprehended. These are now 
known as the vitamins, being thus grouped together not because of chemical 
relationship but because the demonstrations of their respective existence 
and importance have followed each other too rapidly for chemical isolation 
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and structural identification to keep pace. Hence substances which prob- 
ably are no more alike in their chemical natures than are, for example, 
cholesterol and tryptophan, are for the present included under the one 
group name. 

The immediate significance of the discovery of vitamins was to make 
possible for the first time the formulation of a scientifically sound concep- 
tion as to what chemical factors enter, from without the organism, into the 
life process. 

From being thus able to give, even if not yet quite explicitly, a qualita- 
tive definition of the adequate in nutrition, chemical research has promptly 
pressed forward toward the quantitative determination of the optimal. 

At first glance this might appear as simply another manifestation of the 
general tendency of present-day science to develop its quantitative as- 
pects—to hold itself rigorously to the task of becoming constantly a more 
and more exact science. But this goes deeper than that. 

For we are finding that a food supply which is already adequate may be 
so improved by enrichment in certain of its chemical factors that the al- 
ready normal life process is measurably bettered. 

The individual results are still within the range of the normal; but 
the average status of the life process is improved at all stages of the life 
cycle: many young lives are saved; the level of positive health is raised; 
and adults live longer. 


United States Civil-Service Examinations for Advisers. The United States Civil- 
Service Commission announces the following named open competitive examinations: 
Boys’ ADVISER, SENIOR H1IGH ScHOOL, $2600 a year, Boys’ ADVISER, RESERVATION 
AND JUNIOR HIGH SCHOOL, $2000 a year, ADVISER’S ASSISTANT, Boys, $1500 a year. 

Applications for the above-named positions must be on file with the United 
States Civil-Service Commission, Washington, D. C., not later than March 25, 1931. 

The examinations are to fill vacancies in the Indian Service. 

Competitors will not be required to report for examination at any place, but will be 
rated on their education and experience, and on their published writings or a-thesis. 

For boys’ adviser, either senior or junior high school, applicants must show gradua- 
tion from a college or university of recognized standing, including or supplemented by 
certain specified courses, except that two years of suitable experience may be substituted 
for two years of the college work. In addition to meeting these requirements, boys’ 
advisers, senior high school, must have had two years of certain specified experience, and 
boys’ advisers, reservation or junior high school, one year of such experience. 

For adviser’s assistant (boys), applicants must have at least fourteen units of high- 
school work acceptable for college entrance, and two years of certain specified experience, 
except that one year of additional education may be substituted for one year of the re- 
quired experience. 

Full information may be obtained from the United States Civil-Service Commission, 
Washington, D. C., or from the Secretary of the United States Civil-Service Board of 
Examiners at the post-office or customhouse in any city. 
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HORMONES 


BENJAMIN HARROW, THE COLLEGE OF THE CiTy OF NEw York, NEW YORK 


The discovery of insulin gave a new impetus to the study of hormones, the 
chemical regulators of the body. Since 1922 there has been great activity in 
this field. The marked progress in knowledge which has resulted is due to the 
combined labors of organic chemists, biochemists, physiologists, and clinicians. 
This paper deals with our present knowledge of the hormones found in the 
various ductless glands. A list of references is appended. 


There is perhaps no more fascinating story in the history of science than that of the 
discovery of the so-called ductless glands..... Oster, “‘Evolution of Modern Medicine.” 


Had he lived today, Osler might have become even more enthusiastic 
in recording achievements in ductless glandular research; for in the last 
ten years or so, thanks very largely to the application of chemical prin- 
ciples in elucidating medical problems, we have made such amazing strides 
that the years which have gone before appear quite barren by comparison. 
What was pure fancy before, or even what appeared plausible, has either 
been ruthlessly brushed aside or else has been confirmed as the result of 
the objective tests of the experimental worker. For in the field of hor- 
mones, which are the active substances elaborated by ductless glands, 
there was much confusion and little certainty; because, in the first place, 
the subject lent itself to wild flights of the imagination, and, in the second 
place, the rigorous methods of the physicist and chemist had not appre- 
ciably found their way into this field. All this has changed. Abundant 
laboratory observations, coupled with more limited clinical observations, 
have enlarged our sphere of vision to such an extent that a discussion of 
hormones must now occupy a considerable portion of every treatise on 
physiology and medicine. 

And yet the very word ‘‘hormone’’ was coined but twenty years ago. 
Bayliss and Starling, two gifted English physiologists, proved that the 
flow of pancreatic juice into the small intestine was not primarily the re- 
sult of a nervous excitation at all, but rather the result of a chemical stimu- 
lus. When food leaves the stomach and enters the small intestine, the 
intestinal mucosa discharges a substance into the blood, which then 
finds its way to the pancreas, and there instigates a flow of pancreatic 
juice. The name “hormone’’ was given to this type of substance, from the 
Greek word meaning ‘‘to excite,’”’ because the substance excited an organ to 
activity. Hormones are substances found in ductless glands which, under 
certain conditions, are discharged into the blood, travel through the blood 
stream, and arouse some other organ or organs to activity. They are the 
chemical regulators of the body, just as the brain is the nervous regulator. 
Full coéperation within the body, in fact, requires the harmonious blend- 
ing of both factors, the nervous and the chemical. That the body is 
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under the influence of nervous regulators has been known for many, many 
years; but that, in addition, the body also requires hormonic balance, or 
chemical regulators, is a comparatively recent discovery. That the body 
breaks down when the brain stops functioning properly has been a matter 
of common knowledge from time immemorial; but that the body breaks 
down just as quickly and just as completely when the normal production 
of hormones is disturbed is again a discovery of our time. 

The progress of the scientist in this field lies first of all in his recogni- 
tion of these hormones and their importance; secondly, by the use of an 
experimental technic in being able to locate the particular gland, and 
therefore the particular hormone, which has either stopped functioning, 
or is not functioning sufficiently, or shows an abnormal activity—in each 
case a bad symptom, clinically; thirdly, by the application of chemical 
principles in preparing extracts which act as substitutes for poorly func- 
tioning glands; fourthly, again by the application of chemical principles, 
in isolating in a chemically pure form the hormone responsible for a par- 
ticular glandular activity; and fifthly, the pride of the organic chemist, 
in synthesizing the hormone in the chemist’s laboratory. 

A number of these progressive steps are beautifully illustrated in con- 
nection with the disease Known as diabetes. In fact, Banting’s arresting 
discovery of insulin, the all-important hormone involved in diabetes, which 
occurred in 1922, may be said to mark the beginning of an entirely new 
era in hormonic research. It gave a feverish impetus to research activity 
in the field of ductless glands. It led to advances in eight years, the con- 
sequences of which we are at present hardly in a position to estimate. 
It has led a vast army of workers in various fields of chemistry and medi- 
cine to join hands in solving problems of glandular physiology, the solu- 
tion of which, one feels reasonably sure, will do much to decrease the 
misery of mankind. The cry today is ‘hormones’ just as ten years ago 
the cry was “‘vitamins.”’ 

Forty years ago two German investigators, Minkowski and von Mehring, 
showed very definitely that the removal of the pancreas from an-animal 
developed a violent diabetes in that animal. Obviously, the normal func- 
tioning of the pancreas (sweetbread) in the body is very intimately con- 
cerned with the absence of diabetes in the normal individual. Obviously 
again, the sufferer from diabetes is a sufferer from a diseased pancreas. 
But what is there in this organ which contributes to the health of the indi- 
vidual? The same German investigators offered an answer to this ques- 

tion, though the full importance of their researches became apparent 
much later. They showed that if one grafts a piece of pancreas under 
the skin of a dog in such a way that a blood circulation is set up with the 
grafted tissue, and if one then removes the dog’s pancreas, the dog does 
not become diabetic so long as the grafted tissue lasts. The reason for 
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this is plain enough today. The pancreas, like the intestinal mucosa, 
elaborates a hormone; but this time the hormone is vitally concerned 
with the proper utilization of sugar in the body. The grafted pancreas, 
with proper blood connections, sends its hormone through the blood to 
the liver, to the muscles, and probably to other organs, exciting such organs 
to function actively in sugar utilization. The grafted pancreas here takes 
the place of the dog’s organ which had been removed. 

This experimental method of proving the connection between diabetes 
and the pancreas immediately leads to the important clinical conclusion 
that diabetes in the human being is probably due to a diseased pancreas, 
to a pancreas which no longer functions properly. It suggests at the same 
time that, by the proper application of chemical principles, it may be 
possible to extract the hormone from a healthy pancreas and inject it 
into a person suffering from diabetes, thereby counteracting the effect of a 
diseased pancreas. 

The attempts to obtain an active extract were made repeatedly, with 
doubtful results, until the year 1922, when Banting and a group of collabo- 
rators in Toronto succeeded. Banting’s extracts, obtained from the 
pancreas of various animals, effected not exactly cures but remarkable 
improvements among diabetic sufferers, and the clinical chemist could also 
report that the abnormal amounts of sugar in the blood and urine, always 
present in diabetics, decreased to a value approaching the normal figure. 
But these extracts have had to be given by injecting them into patients; 
they are valueless when given by mouth, presumably because the hormone 
is destroyed by the digestive juices; and it is of interest to note that among 
all the hormones which have been studied so far, only thyroxin, the active 
hormone of the thyroid, is definitely active when given by mouth. Another 
drawback is that such injections have to be continued indefinitely to en- 
sure health. The normal gland in the body is continually manufacturing 
its particular hormone and thereby enables the substance to be replaced 
as it is being used up. The diseased gland, unable to do this, or to do it 
effectively, must have the impaired activity of its crippled cells supple- 
mented by repeated and never-ending injections of extracts containing 
the hormone. 

When one speaks of active extracts of the pancreas one means that such 
extracts contain, among many other impurities, the hormone elaborated 
by the gland. What is called ‘‘insulin’”’ is nothing but such an active ex- 
tract. It is obtained from the pancreas by a series of chemical operations. 
An extension of such operations will undoubtedly lead to the eventual 
isolation of the hormone in a chemically pure state, and to its artificial 
production. One looks forward with confidence to such an achievement, 
because such has been the history of two other hormones, adrenaline and 
thyroxine, both of which are at present made synthetically. 
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The mere discovery of insulin would hardly have been sufficient to make 
its use as common as it is today but for a method of standardizing the mate- 
rial, for which we have also to thank Banting and his collaborators. This 
question of standardizing medicinal products is of the utmost importance, 
For consider for a moment the problem of the diabetic. He cannot prop- 
erly metabolize his sugar; insulin helps him to do so. But if you inject 
too much of the hormone you relieve him of his sugar condition and at the 
same time bring about other symptoms which may be as bad, or even worse, 
than his diabetes. Were the insulin in a chemically pure form, it would 
be possible to weigh out definite quantities of the powder and to inject 
such quantities as the experience of the doctor would show to be necessary. 
But the insulin that we have today, and which is administered to the 
patient, is a mixture of a number of substances not one of which has been 
definitely isolated. All we can say about it is that it contains at least one 
substance, which we call the hormone, which is effective in counteracting 
diabetic symptoms; and we know this not by having isolated the substance, 
but by the effect the extract has when injected. But not having isolated 
the hormone, how are we to know how much of it is in any extract we in- 
ject? Here the abundant animal experiments of the Toronto group have 
led to a way out of this dilemma. If we take a perfectly normal rabbit 
and inject sufficient insulin into it, the animal goes into convulsions after 
a few hours, at the same time the amount of sugar in the blood is decreased 
considerably below the normal amount. By the introduction of a number 
of suitable factors, such an observation can be used to devise an insulin 
unit. For the sake of convenience, it has been decided that the test animal 
should weigh four and one-half pounds, and that all food should be with- 
held from it for a period of twenty-four hours before the injection. One- 
third of that amount of extract necessary to bring about convulsions in 
the animal within three hours is called ‘‘one insulin unit.’’ In this way 
uniformity of product is insured; for no matter whether the manufacturer 
is one in Detroit, or one in London, or one in Tokyo, no matter whether 
the insulin is extracted from the pancreas of a sheep or dog or any other 
animal, by adopting this method of standardizing his product he can place 
on the market his insulin ampules each one of which is the equivalent of a 
definite number of insulin units; and as the medical boards of civilized 
countries are very vigilant and the state regulations with regard to such 
matters are very stringent, the net result is that the practicing physician 
and his patient can feel confident that they really get what they pay for. 
As we look back upon the last eight years, and consider the developments 
in hormonic research, it becomes difficult to say which has had the greater 
influence on such research, the actual discovery of insulin or the develop- 
ment of a method for standardizing the product. 

Five years after the discovery of insulin, that is, in 1927, Harington, an 
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English biochemist, published an account of the synthetic production of 
thyroxine, the hormone of the thyroid gland. For the second time in the 
history of hormones, not only had a hormone been isolated in the chemi- 
cally pure state, not only had its exact chemical constitution been deter- 
mined, but, with this knowledge at hand, the substance had then been 
reproduced in the chemist’s laboratory, with properties in every way iden- 
tical with the product found in man or any other animal! 

Harington’s achievement is the supreme aim of every scientist working 
in the field of hormones; it is, first to isolate the hormone and 
then to reproduce it. When he has isolated the hormone he can study 
its properties and he can hope to arrive at its chemical constitution; the 
constitution completed, he can next proceed to make the hormone by a 
suitable building-up process from other known substances. The difficul- 
ties encountered in such work are extreme, but, as experience has shown, 
they are not insurmountable. And it is then that we sometimes realize 
to its full extent the kind of miracle worker the scientist may become. 
For you can take a child who has been diagnosed as a cretin, an ugly child, 
and an idiotic child, and you can feed him with the thyroxine which this 
time can be the product of the chemist’s laboratory as well as that ob- 
tained from the thyroid gland, and you transform this same child into a 
reasonably normal one. Physically and mentally, the metamorphosis is 
astounding. We begin to perceive, though dimly, the stupendous pos- 
sibilities of these hormones. And our amazement is considerably in- 
creased when we learn from Kendall, of the Mayo Clinic, that three tons 
of thyroid contain approximately not much more than one ounce of pure 
thyroxine, whereas the entire thyroid of a normal man weighs about two- 
thirds of an ounce. It is at just such a stage that a disciplined mind is 
needed for the scientist to stick to the facts of science and not to be tempted 
into the fantastic regions of the poet, or of one of his cheap modern counter- 
parts, the pseudo-scientist (of which the Greenwich villages of the world 
are full). 

The thyroid is the metabolic regulator of the body: it decides how much 
and at what rate the foods of the body should be burned. Not so much 
wonder, then, that he with an insufficient amount of thyroid hormone 
should develop into an obese and sluggish person, whereas too much hor- 
mone produces emaciation and over-activity. The treatment of the 
hyperthyroid type is difficult; but as has already been suggested, with 
the hypothyroid, the one possessed of too little thyroid hormone, a judicious 
addition of the missing hormone to his diet—kept on, however, indefi- 
nitely—brings about marked improvement. And in this connection the 
clinician has at hand a functional diagnostic method for determining the 
rate of improvement during the course of treatment which represents the 
united labors of the physicist, the chemist, and the physiologist. It is 
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called the ‘‘basal metabolic test’’ and depends upon its usefulness for the 
fact that as the patient improves, his capacity for oxidizing his foodstuffs 
becomes greater.* 

The isolation and the synthesis of thyroxine (the hormone of the thyroid 
gland) were preceded by the isolation and synthesis of a hormone present 
in the adrenal glands: adrenaline. This adrenaline, which when injected 
has a powerful effect in raising blood pressure, has played a central part in 
Professor Cannon’s “emergency’”’ theory, which postulates that in times 
of stress, of fear, and of pain adrenaline is discharged into the blood, which 
in turn causes a mobilization of body fuel, in the shape of carbohydrate, 
and ‘‘emergency”’ requirements are thereby supplied. Be that as it may, 
adrenaline is not the only hormone of the adrenal glands, nor does it seem 
to be the most important. If we examine these glands, which are small 
bodies situated above the kidneys, we find that they consist of two distinct 
types of tissue known as the medulla and the cortex. It is generally 
believed that the medulla, in which adrenaline originates, is not essential 
to life, whereas the cortex is. A diseased cortex, it is now believed, is in 
some way involved with a somewhat rare and fatal illness, first described 
by an English physician, Addison, in 1855, and now known as Addison’s 
disease, involving among other symptoms a peculiar pigmentation of the 
skin. Within the last few months, Dr. Swingle of Princeton has prepared 
an extract from the cortex which has saved the lives of several sufferers 
from this hitherto incurable disease. This extract undoubtedly contains 
the active hormone, though we are far, as yet, from the actual isolation of 
the substance. 

The chemist makes thyroxine and adrenaline in his laboratory; he needs no 
glands for preparing these hormones. But in the preparation of insulin 
and of the hormone from the adrenal cortex, the appropriate glands are 
necessary as starting material. Here, let it be emphasized again, even 
though we have “‘active’’ extracts, we have not, as yet, succeeded in iso- 
lating the hormone in a chemically pure state; and until that is done, 
synthetic attempts to manufacture the substances cannot be undertaken. 
What is true of insulin and of the hormone of the adrenal cortex is true of 
the hormones of the pituitary and of the reproductive organs, concerning 
which some very remarkable discoveries have been made recently. 

The pituitary, situated in the head, and less than one-thirtieth of an 
ounce in weight, is divided into two parts, the anterior and the posterior. 
The posterior part, like the medulla of the adrenals, is probably the less 
important. Dr. Kamm has obtained evidence for the presence of at least 
two hormones in this posterior portion; the first has the power of raising 


* Associated with the thyroids are smaller organs known as “‘parathyroids.’”’ From 
these Dr. Collip has obtained an abstract—the parathyroid hormone—which is very 
potent in regulating the calcium metabolism of the body. 
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blood pressure, and the second, of causing a contraction of uterine muscle. 
The anterior portion of the pituitary, however, seems to play the more 
dramatic réle. It has long been known that this part of the pituitary is 
an important factor in the growth process. An over-production of gland- 
ular secretion may give rise to gigantism, and an under-production to 
dwarfism. Within recent years, Professor Evans has for the first time 
succeeded in preparing extracts which, when injected into rats, give rise 
to ‘‘giant’’ animals. But aside from the growth-promoting hormone which 
is present in the anterior lobe of the pituitary, there is a sex-promoting 
hormone there also. 

It was pointed out some years ago that during pregnancy some very 
definite histological changes take place in the anterior lobe of the pituitary. 
Within the last few years it has been shown very definitely by Drs. Evans 
and Smith in this country and Drs. Aschheim and Zondek in Germany that 
the implantation of the anterior lobe, and, in a number of cases, the in- 
jection of extracts, causes precocious sexual maturity in young rats and 
mice. The German investigators also observed that during pregnancy 
an overdose of the sex-promoting hormone was produced by the pituitary, 
and an appreciable amount of it found its way into the blood and into the 
urine. When the urine of pregnant women was injected into immature 
female mice, striking changes in the ovaries were observable. This at once 
led to the view that such a reaction could be made the basis of a test for 
pregnancy; and such, indeed, has been its development. The Asch- 
heim-Zondek pregnancy test is already being carried out in every large 
hospital in the world. 

From the ovary and from the placenta Drs. Allan, Doisy, Zondek, and 
others have prepared extracts which, when injected into castrated mice, 
produce estrus (‘‘heat’’) in the animals and, in general, offset many of the 
effects of castration. Such extracts will hasten the maturity of infantile 
animals. Apparently we are here dealing with a ‘‘female sex hormone.” 
Upon this hormone much energy has lately been expended. A number 
of investigators have already obtained it in what appears to be a chemi- 
cally pure state. Here, as in the case of the pituitary hormone, the waste 
product of the body (the urine) is found to be a very convenient source for 
the preparation of the hormone. This might be anticipated from the 
theory of hormone action; for since hormones are discharged into the 
blood, and since many of the substances in the blood are also found 
in the body’s chief waste product, we might expect to find hormones in 
urine. 

Apparently we do. From the male reproductive glands Dr. Koch and 
his collaborators have succeeded in preparing an extract which, when in- 
jected into castrated cocks, causes, among other things, remarkable increases 
in the sizes of the combs and wattles. Drs. Funk and Harrow have been 
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able to prepare a similar extract from the urine of males. We are here 
dealing with something in the nature of a ‘“‘male hormone.” 

The era of hormones is but beginning. One need not be over-enthusi- 
astic to prophesy further amazing developments along these lines—devel- 
opments of a chemical and of a clinical nature. But it is just in the midst 
of such possibilities that the scientist must remain true to his profession 
and be hyper-critical of every statement and of every experiment. It is 
just at this stage that the scientist must temper not only his enthusiasm 
but that of the layman. It is particularly then that he must combat with 
vigor every attempt of the charlatan to profit by the state of flux in which 
the subject finds itself. 


Bibliography 
GENERAL 


A general introduction to the entire subject will be found in Benjamin Harrow’s 
“Glands in Health and Disease” (Dutton, 1928), in which are included many references, 
particularly to the older literature. 

THYROID 


In ‘Thyroxine’ (Chem. Catalog Co., 1929) Kendall describes his work on the active 
principle of the thyroid gland. MHarington’s contributions, dealing with the exact 
chemical constitution and the synthesis of thyroxine, are to be found in the Biochem. J., 
20, 293 (1926) and 21, 169 (1927). 


THE PARATHYROIDS 


A very complete review of Collip’s work on the isolation of the active principle is 
given by Collip himself in the Harvey Society Lectures, 1925-26 (published by Lip- 
pincott). 

PITUITARY 


Abel’s extensive work on the chemistry of the posterior lobe of the pituitary is re- 
viewed in Ind. Eng. Chem., 16, 1031 (1924). Kamm’s important article has appeared 
in the J. Am. Chem. Soc., 50, 573 (1928). A review of Kamm’s work has also appeared 
in Endocrinol., 12, 671 (1928). The pioneer work of Evans on the anterior lobe of the 
pituitary, in which he showed that extracts could be obtained which affected growth and 
the female reproductive cycle, is reviewed in the Harvey Lectures, 1923-24. Further 
important work along these lines we owe to Smith [Am. J. Physiol., 79, 184 (1927)] 
and Zondek and Aschheim [Arch. Gynakol., 130, 1 (1927)]. The last two authors also 
suggested the pregnancy test [Klin. Woch., 7, 831, 1401, 1453 (1928)] which has since 
been widely adopted. 

ADRENALS 


Abel’s pioneer work on the chemistry of adrenaline is reviewed by him in Science 
(October 14, 1927), p. 339. A preliminary account of Swingle’s success in isolating the 
active principle of the adrenal cortex is to be found in Science (March 21, 1930). A 
striking clinical application of the hormone, used in Addison’s disease, is discussed by 
Rowntree in Science (Sept. 7, 1930). Active extracts of the adrenal cortex have also 
been obtained by Stewart and Rogoff [J. Am. Med. Assoc., 92, 1569 (1929)] and by 
Hartman [Am. J. Physiol., 86, 353 (1928) ]. 
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PANCREAS 


The articles on insulin are numerous (see the book on “Glands,” by Harrow). Two 
papers of historical importance may be mentioned: one paper is by Banting and Best 
[J. Lab. Clinical Med., 7, 1 (1922)]; and the other is by Collip [Canadian Med. Assoc. J. 
(Sept. 1924) ]. 

FEMALE HORMONE 


The pioneer work of Allen and Doisy is described in the J. Am. Med. Assoc., 81, 
819 (1923). This work—and all succeeding work on the female hormone—has been 
made possible by Stockard’s discovery of the changes in cell types found in the vagina 
of the guinea pig during the sexual cycle [Am. J. Anat., 22, 225 (1917)]. A large amount 
of work has since been done on the chemistry of the female hormone, notably by Doisy 
[J. Biol. Chem., 86, 499 (1930)], Butenandt [Z. physiol. Chem., 188, 1 (1930) ], Marrian 
[Biochem. J., 24, 1021 (1980) ], and Laquer [Deutsch. Med. Woch., 56, 301 (1930)]. R. T. 
Frank, himself an active worker, has published a book on the female sex hormone (Chas. 
C. Thomas, publisher, 1929). 

Mate HorMONE 

Koch, Gallagher, and Moore [Endocrinol., 13, 367 (1929)] and Funk and Harrow 
[Am. J. Physiol., 92, 440 (1930)] are pioneers in this field. Very important work has 
also been done by Dodds [Lancet, p. 683 (1930)] and by Laquer [Klin. Woch., 9, 772 
(1930) J. 


A CONVENIENT DEVICE FOR THE CALIBRATION OF A 
SPECTROSCOPE 


Ben H. PETERSON, COE COLLEGE, CEDAR Rapips, Iowa 


The handbooks give the wave-lengths or frequencies for the flame spectra 
for a number of elements. These may be used in plotting against the scale 
reading of the instrument to obtain the calibration curve. Considerable 
difficulty was experienced. in our laboratories in obtaining a spectrum of 
sufficient duration by using a platinum wire dipped in the solution being 
studied. The following scheme was then adopted and found to serve 
very well. Solutions of the chlorides of Ba, Sr, Ca, Na, K, Tl, and Li 
were prepared and placed in wide-mouthed bottles of about 100 cc. capacity. 
These were fitted with corks through which a nichrome wire was run. 
The end of this wire was wrapped around an asbestos fiber wad. When 
the bottle was corked, the wad was immersed in the solution. To use, the 
cork is removed and most of the solution pressed out of the wad. It is 
then placed in the edge of the colorless Bunsen flame. The spectrum of the 
element being observed stands out so prominently that the contaminating 
lines of the asbestos material do not interfere. The scale readings of the 
principal lines are thus obtained and plotted against the wave-lengths or 
frequencies obtained from the tables. In using, the prism is then always 
adjusted so that the principal lines of some elements, say Na and Tl, always 
fall on the same scale reading. 








TEACHING SCIENCE AS A “WAY OF LIFE”* 


JouN L. TitpsLey, HicH ScHoot Division OF THE BOARD OF EpucaTION, NEw York 
City 


The conception of science teaching herewith presented is revolutionary 
in that it calls for the abandonment of mastery of subject matter as a completely 
satisfying objective and makes this objective subordinate to the development of 
qualities, habits, and attitudes which ultimately the teachers believe will bring 
about a new and better social order. 

The writer maintains that the scientific spirit must be welcomed in the dis- 
tribution of the product of industry as in its creation, 1f America 1s to escape 
disaster. 

Answers from 16,000 pupils of New York high schools indicate that some 
of them are coming to view science as a force in the making over of their lives; 
that under the leading of teachers who know the ‘‘way,” these boys and girls 
vision a richer, a larger world in which they too may walk, larger. 


This may seem to many of you a most fantastic title for a most prosaic 
process. You must feel that I am giving full rein to my imagination. Al- 
low me to assure you that I, unfortunately, am not the possessor of a 
highly developed imagination. This very descriptive title was not created 
by me. It came to me without volition on my part, forced upon me as the 
only possible title to express my conviction after reading the contributions 
of some 600 teachers of science in the high schools of New York City some 
two years ago. 

Teachers’ Objectives 


One teacher after another told me he sought in his teaching of biology, 
of chemistry, of physics, 


to arouse in pupils curiosity concerning natural phenomena, 

to develop a sense of the wonderful and beautiful in nature, 

to enjoy with pupils the discovery of the scientific causes underlying the phenomena 
they have observed, 

to offer at least one additional item of value for a richer life at each lesson, 

to make the world a more interesting place in which to live, : 

to cause them to see the wonder and beauty of it all, 

to get an emotional response so they will be living in a larger world in the sense of 
Plato’s magnificence of mind, 

to appreciate the beauty and harmony of the world of nature, 

to put over to each pupil the unity and wonder of life, 

to feel that law and order are laws of the universe, 

the development of intellectual curiosity resulting in individual efforts for knowl- 
edge, 

the ultimate acquisition of freedom which truth gives, 

to bring out the unity of life, 


* A talk to the Science Teachers of the Middle States and Maryland, Atlantic 
City, New Jersey, November 29, 1930. 
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to prepare pupils for a richer life, 

to develop creative thinking, 

to inspire the pupils to seek mastery of that which took so much vision and so 
much boundless enthusiasm on the part of makers of science to attain, 

to develop scientific skepticism, 

to develop the tendency to put doubtful conclusions to an experimental test, 

development of power and willingness to weigh evidence and postpone judgment, 

openness to new ideas and willingness to suspend judgment, 

learning to search for truth and not to take it on authority, 

to discourage actions resulting from tradition, superstition, and the playing of 
hunches, 

ability to test the truth of a conclusion, 

to develop tendency to put doubtful conclusions to an experimental test, 

to build up a truth-seeking attitude, 

to arouse a love for truth, 

to impress pupils that truth is the necessity and mainspring of their existence, 

to place truth above everything, 

to arouse in pupils respect for intellectual courage, 

to train pupils to act in accordance with their knowledge, 

to make pupils feel that it is a crime to let others do your thinking for you, 

to develop an attitude of open-mindedness and tolerance, 

to foster social-mindedness, 

to distinguish between essentials and non-essentials, 

to develop in the young a sense of values, 

to build up the habit of getting clearly in mind—What am I trying to do? 

to produce in pupils that clearness and definiteness of thinking and expression 
which lead to beauty of life. 


Each objective I have quoted is the objective given by an individual 
teacher. These are but some of many I might have quoted. As evidence 
that I am not altogether misrepresenting the attitude of our 600 teachers of 
science, may I cite that no less than 255 teachers state with some variation 
in phraseology as their fundamental objective is—‘‘to develop in pupils 
an appreciation of the scientific methods of thinking and the habit of ap- 
plying this method to other than strictly scientific subject matter.”’ 

From this recital you will agree with me, I am sure, that a large pro- 
portion of the teachers of science in New York City are honestly desirous 
of leading their pupils into an abiding faith in the spirit and method of 
science as applicable to all the affairs of life and so giving us in truth a “‘way 
of life.” 

Moreover, these objectives were not evolved for the first time for the 
purposes of this study. In the statement of the Creed of De Witt Clinton 
High School of November, 1924, we find, 


In the teaching of biology we aim to develop open-mindedness, reliance upon facts, 
and to train in arriving at a logical conclusion. 


From the department of chemistry: 


(a) The method by which science does its thinking is decidedly different from 
methods used in other domains. (6) Science has had success with its methods star- 
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tlingly greater than in any other cases. (c) Since it is only mind, intelligence, and reason- 
ing which solve problems, there is fair justification for the assertion that the method of 
science can be applied in other fields. 


In consequence of these principles, there is a moral imperative on science 
teachers to (a) analyze the science method of thought, to discover the char- 
acteristics which differentiate it from older types; (6) make the pupil 
conscious of the method of science as well as of the mere results of science; 
(c) experiment somewhat in having pupils use the method both in science 
and in other subjects. 

To put it briefly, we are now entertaining the idea that our major objec- 
tive in teaching chemistry should be to teach pupils how to think, thus 
how to attain integrity in the mental processes and finally to intellectual 
morality. 

The department of physics gives us its objectives as: (A) to train 
men to correct methods of thinking by accustoming them (1) to distinguish 
between facts, theories, fancies; (2) to keep the mind free for the reception 
of new evidence; (3) to form opinions on the basis of facts even when these 
are unpleasant and opposed to present ideas; that is, to avoid errors of 
reasoning due to the personal equation; (B) (1) to make man conscious 
of his power over nature and so greatly to enlarge his range of self-expres- 
sion; (2) todevelop scientific imagination, to associate force with phe- 
nomena, men must think of things in motion as well as in a static condition. 

From these numerous quotations setting forth the convictions or, if you 
prefer, the aspirations of our teachers of science in New York, you must be- 
gin to realize that we are in the first stages, at least, of a revolution in our 
philosophy of education if we have not all advanced to the revolutionary 
stage in our practices. We are in the ebb tide of our Voltaires and our 
Rousseaus. We have the beginnings of the flood tide in a few men like 
the chairmen of this meeting. 

We are beginning, many of.us, with regrets, to abandon mastery of sub- 
ject matter as a completely satisfying end in itsel®. For very many, it is 
a real wrench to abandon the College Entrance Board Examination or the 
Regents Examination as the safe and comfortable haven of our voyage and 
become veritable Ancient Mariners sailing over as yet uncharted seas 
for a harbor that ever recedes as our vision expands of the possibilities of 
our boys to attain more distant and glorious ends. 

Our science teachers do stand with the teachers of the ‘progressive 
schools.” They do stand for a child-centered school, a school which 
has at all times the fullest possible realization of the possibilities of each 
child as the goal of its conscious efforts. They agree with the teachers of 
the ‘“‘progressive schools,” that subject matter is merely raw material 
which we use in the education of the child. They further agree with them 
in setting qualities, habits, and attitudes as the objective of education rather 
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than the building up of masses of knowledge or even a carefully planned 
structure of knowledge, or the development of mere skills. 

A study of commercial education we completed a year ago revealed that 
the great business institutions of New York were not seriously concerned 
with what their young employees knew when they came to them from the 
high school nor even with what they could do; but they were most seriously 
concerned to find out whether these young people were accurate, were 
thorough, whether they could finish an undertaking once entered upon, 
whether they had high standards of achievement, whether they were de- 
pendable, whether they were reliable, whether they possessed a certain 
degree of initiative. 

Our science teachers are in entire accord with the business man in also 
seeking to realize these objectives. They are inclined to believe that these 
qualities almost necessarily result from any genuine attempt to gain even 
a partial mastery of the method of science and of the content of high-school 
science. 

But our science teachers are not satisfied with building up those qualities 
which make for success in business, nor with creating abiding interests such 
as a love of Nature in all her manifestations, an appreciation of the beauti- 
ful in all its forms, nor even with the development of “‘an intellectual curi- 
osity which knows no end.” 

They see in the teaching of science a means of creating a new and better 
social order as the result of sending out year by year boys and girls with 
outlooks on life transformed as the result of their study of science. This 
transformed outlook they are confident will come as a result of exposure 
to, and some slight practice in, the use of the scientific method. It will 
arise in greater degree as a result of their knowledge and understanding 
of the motives and manner- of life of the scientists who through the ages 
have labored with little thought of self for the enlargement of the domain 
of truth; men who have contributed, without thought of reward, the results 
of their study to the common stock, men who were content if not even the 
society in which they lived but society of a century hence should be richer, 
better, nobler, because of their studies. 

Students of society are seriously concerned over the future of America. 
Our economic order shows signs of weakness in its foundations. It is 
sometimes felt that the doctrine of the survival of the fittest borrowed from 
science but applied in human relationships may produce a social order domi- 
nated for a time by the most fit to survive a purely individualistic, selfish 
struggle for existence, but a social order necessarily bringing anarchy in its 
train unless, before it is too late, other forces be brought to play. Our 
science teachers are apprehensive of catastrophe unless there shall be built 
up in the youth of the land the scientific method of codperation, the scien- 
tific habit of giving all that one has and is to the common store, the willing- 





674 JOURNAL OF CHEMICAL EDUCATION ApRIL, 1931 


ness to forget self in one’s interest in the larger group, the ability to recog- 
nize and courageously deal with the tendencies, the forces which are de- 
structive of continuing social well-being. 

Practically every one is willing to admit that the age in which we live 
with its multiplied resources for comfort and ease, and enjoyment for the 
many as not before for centuries past is very, very largely the product of 
science. The scientist has been the most welcomed contributor on the 
side of production. His ideas have been accepted as the final authority 
in industry after industry in the function of production but in that func- 
tion only. When the business man turns to the function of the distribu- 
tion of the product which is due in such great measure to the far-flung, 
all-pervasive influence of the scientific spirit, he no longer recognizes the 
validity of the guiding principles of science. He substitutes a doctrine of 
“‘keep all you can”’ for the scientific principle of “share all you have’ for the 
common good. Reductions in the cost of production due to the freely 
shared discoveries of the great company of searchers in the various fields 
of science have in too many cases not been passed on in lower prices to the 
ultimate consumer. High prices have been maintained and the excessive 
waste of high-power salesmanship, of enormous advertising costs, have 
been invoked to dispose of the mass of goods our scientists have brought in- 
to being. So our economic structure shows signs of slipping and people 
begin to wonder whether the contribution of science has been a blessing 
or a curse. 

Thorndike tells, according to Wiggam, that there seem to be three fairly 
distinct intelligences, the mechanical, the abstract, the social. We are all 
accustomed to the idea that science and mathematics are the special stuffs 
for the abstract intelligence. It is time for us, as educators, to realize that 
science of all subjects gives the social intelligence most that it needs for 
its fullest development. 

Biology offers to the social intelligence or to society itself the example of 
the balanced aquarium, with its continuous and uninterrupted well-being 
for plants and fishes due to a fair partnership, each giving and receiving in 
a spirit of equity. 

The human aquarium has gotten out of balance. Our bankers, captains 
of industry, our statesmen tell us there is too much production. Although 
millions of men and women are hard pressed to live, not one of our leaders 
has the intelligence or possibly the honesty or the courage to tell us that 
the disease from which American society is suffering is underconsump- 
tion. 

If the contribution of science to the wealth of America during the years 
since the war had been distributed in the same spirit in which it was pro- 
duced, the spirit of codperative sharing in a common social enterprise, we 
would have had fewer millionaires but also in all probability no millions of 
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unemployed. We would balance the absence of billionaires with the ab- 
sence of the unwilling non-worker. 

If our American society is to survive as a civilized society it must accept 
from the scientist not merely the technic of new forms of production and a 
resulting vastly greater product but it must accept from him the spirit 
of unselfish service, of contentment with contributing one’s bit to the com- 
mon cause, the spirit of codperation rather than competition. It must ac- 
cept from him the willingness to weigh evidence, acknowledge error, experi- 
ment, seek for the truth, above all courage to act on the truth when found. 

Acceptance from science of what serves our selfish purpose, rejection of 
what makes us personally less comfortable inevitably leads to social down- 
fall. This is the great truth our teachers of science should weave into the 
very web of their pupils’ selves. 

If our society is to increase in well-being, it must take from the scientist a 
willingness to challenge the eternal necessity of that which is, whenever 
it brings with it so much that is distressful. Economic science has 
given us the “‘business cycle.’’ Bankers and leaders of industry cite it as 
being as inevitable as the law of gravity. The present partial collapse 
of our economic order is explained as merely a passing phase of the heaven- 
ordained inevitable business cycle. Some keener Einstein imbued with 
the spirit of science and with no bias of self interest as he observes industriai 
phenomena and studies their significance untrammeled by a brief for the 
established business order will undoubtedly discover that the business 
cycle is neither a law of nature nor a valid excuse for our recurring periods of 
privation for millions of willing workers. 

Do you begin to see why some teachers conceive the teaching of science 
as teaching a way of life? If you do, your next query naturally is—to 
what extent are the teachers of science in the New York high schools build- 
ing up in their pupils a desire and willingness to accept for themselves the 
spirit, teachings, and practices of science as a way of life? 


Pupils’ Testimony 


In unsigned answers to questions, 6117 of some 16,000 pupils enrolled in 
science classes of the third and fourth years told us that the study of science 
had increased their realization of man’s control over his environment; 
5403 said this study had made them demand evidence before accepting 
general statements as true; 4879, that it had made them more open to new 
ideas; 2873, that it had lessened the effect of prejudice in arriving at judg- 
ments; 3375, that it had helped them to base actions on the results of their 
own observations and reasoning and less upon traditional action or the con- 
sensus of opinion of their group; 5603, that it had aroused a greater ap- 
preciation of things out of doors. 

Some typical answers to these questions are: 
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It has made me appreciate the little plants and flowers more because I know now 
they are just as important and do as much work as we do, 

It has made me realize the significance of and the beauty of all living things, 

I have attempted to prove for myself the laws of magnetism, 

I have tried experiments to prove Newton’s third law, 

I have experimented with convex and concave lenses, 

It has made me think that truth is the main thing, 

I have realized the error of being too positive in my statements, 

Our teacher would always ask—‘‘How do you know?” when we made any state- 
ment so that I have gotten into the habit of always demanding evidence when I hear 
statements by my friends, 

The study of biology was such a revelation of facts hitherto unknown to me that 
I am now ready to listen to anything in the way of new ideas, 

When you see what has been done through science it seems that there is nothing 
impossible, 

In science one’s mind has to be unprejudiced before making experiments, 

When you read that most scientists were laughed at, imprisoned, or burned in 
olden days for their observation and discoveries you learn to aid rather than retard one 
who thinks he has arrived at a new truth, 

I break away from my fellows when I want to get some real ideas. I can’t be too 
individualistic, however, for that would be becoming an outcast, although I prefer my 
own ideas, 

In certain sciences I was so accustomed to base my actions on what I learned by 
observation and experimentation that I began to do it in all subjects, rather than take 
for granted the words of others, 

I learned that great men like Aristotle even had a wrong idea and thus my own 
ideas were encouraged, : 

I am not yet firm enough either in will or mind to base my actions long agains’ 
tradition, 

I now realize that good habits make a free person, 

From my study of science, I have gained the knowledge of how to live better and 
how to better myself in living, 

I have gained only the knowledge of how little I know, 

I have gained a desire to see below the surface and know of the inner, secret work- 
ings of things, 

The idea that success can be obtained only through hard diligent work and long 
experimentation. This idea was impressed upon my mind by the work of such men as 
Newton, ; 

The will to be accurate and logical. The desire to keep an open mind, 

An appreciation of science and enough foundation to enable one to direct his life 
in accordance with the best ways, 

I think I shall always remember that this course gave me just another insight into 
another world, one of the many worlds into which many of us will not enter. Each 
world has its own great man and great works. 


I am sure you will all agree that this testimony of pupils indicate that 
some of our 16,000 pupils who were questioned had come to look upon 
science as pointing to them the “way of life.’’ 


Teaching Technic 


Have the teachers of such pupils a special technic? Is there a methodol- 
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ogy of teaching science as a way of life? Would you be able to recognize 
as you enter a classroom that the teacher was of design teaching physics 
or chemistry or biology as a way of life? 

To questions one and two I would answer—No. To question three I 
would say, perhaps. Only this past Tuesday I visited an advanced biology 
class. The teacher was leading a discussion on whether acquired charac- 
ters could be transmitted. The evidence against transmission was pre- 
sented by a pupil. Another pupil reported that the weight of evidence 
furnished by experiments with the vinegar fly was against transmission. 
Undismayed by this citation of evidence, one thoughtful boy said, “This 
theory of non-transmission seems to me to be silly.’’ No one chided him. 
The teacher merely called for more evidence. 

The secret of ‘“‘teaching science as a way of life’’ does not lie in a 
methodology but in the teacher. The teacher himself must be a master of 
his subject, open to new ideas, unprejudiced, intellectually curious, toler- 
ant, enthusiastic, honest, truthful, unselfish, a lover of youth, understand- 
ing and sympathetic with the problems of youth. 

Agraduate of a Brooklyn school met one of the science teachers. He asked 
after Mr. C. and said, ‘‘He is the man who taught us to be honest and truth- 
ful.’ Mr. C. is a master of physics, and a master of the teaching art. 
This boy knew his physics but what he prized in this master teacher of 
physics was that he taught his boys to be honest and truthful. 

The teacher of science whose great objective is to build up in his pupils 
qualities, habits, and attitudes does not make a lesson plan for Tuesday in 
which he provides an outline for teaching unselfishness, for Wednesday the 
development of objectivity. Rather each day he teaches by example what 


-he himself is, he teaches physics, he takes up the dynamo and shows what 


long exacting experimentation took place under Faraday and his successors, 
what pooling of experiences, what gifts of discoveries made, what great 
social service rendered without reward before we could have at our disposal 
the machine of today. As he teaches the method of science, the accuracy 
of its processes, the validating of its conclusions, he points out the dangers 
to society by concrete examples of other more hasty processes. He does 
not drag in these higher values. They arise naturally in the routine of de- 
veloping the principles and achievements of the special science. 

The biology teachers in their treatment of Pasteur have probably ac- 
complished more than by any method in inculcating the appreciation of 
unselfishness, of thoroughness of mastery of technic, even of such qualities 
as open-mindedness and tolerance. 

An inquiry revealed that the students had not gained as much from the 
biographical features of their work as we had hoped. The reason I believe 
is too much referring boys to articles in the encyclopedia. It is most un- 
fortunate that every great scientist has not had a Vallery-Radot. In the 
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absence of such the teacher must substitute his own enthusiasm and under- 
standing of what appeals to a boy for the genius of the biographer. 

Make no mistake. Teaching science as a ‘‘way of life’ is not an easy 
task except in so far as hard work which gets one somewhere always seems 
easy because it is so satisfying. There is no soft pedagogy about it. Itis not 
a matter of telling. It isnot a matter of amusing. It isa process of weaving 
into the daily task of leading the boy to mastery of a small, intensively 
cultivated field of science, all the enriching, illuminating, inspiring remem- 
brances of men known, of books read, of laboratory thrills experienced, of 
scenes visited, of relations visioned, all the teeming mental life of the 
teacher, who having taken the vows to walk in the spirit of science and 
follow in the footsteps of its great masters, grows each year more joyfully 
optimistic through intimate contact with inquiring, despairing, triumphant 
youth, attains to greater faith in the value of his ministry to youth, to 
society, and so to himself. 


A RAPID METHOD OF ADJUSTING ANALYTICAL WEIGHTS 
BEN H. PETERSON, COE COLLEGE, CEDAR Rapips, Iowa 


The method here outlined is applicable only to two-piece weights. Strips 
of the metal foil used for Christmas tree decorations (about 2.5 mm. wide) 
are cut into equal lengths, say 20 cm. These are weighed and placed on 
a piece of rough paper, laying successive strips side by side, making sure 
that they lie smoothly. Another sheet of paper is fastened over the first 
by gluing firmly around the edges. From the weight of the total strip, the 
weight of a convenient length can be calculated and cut by means of a 
sharp paper-cutter. A 1 cm. length will weigh about 4 mg. Units of 4, 2, 
and 1 mg. can be cut with a fair degree of accuracy. The weight to be 
adjusted is balanced against a standard or high-grade analytical weight 
and the correction to be added noted. This amount can be rapidly picked 
out of the supply of the strips prepared in the above manner. The knob of 
the weight is removed, the foil placed in the cavity and the knob re- 
placed. Smaller pieces of foil can be cut from the strips if needed. It 
is possible to adjust a set of weights in less than an hour with a precision 
of 0.2 mg. 

A very convenient method of cleaning the weights preliminary to adjust- 
ing is as follows. Wrap the knob of the weight in a small piece of felt and 
clamp in the chuck of a stirrer. Polish the rotating weight by holding a 
piece of polishing cloth against it. With ordinary silver polish the weights 
can be easily cleaned of stains or corrosions. 

A high-grade colorless lacquer will then adhere very well. 
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THE UNIVERSITY AND FUNDAMENTAL RESEARCH* 


Ross AIKEN GORTNER, UNIVERSITY OF MINNESOTA, UNIVERSITY FARM, ST. PAUL, 
MINNESOTA 


The great advances in science have in general been the result of the research 
work of many individuals and in many instances arose from some apparently 
(at that time) insignificant but fundamental scientific observation. 

The scientific genealogy of a research worker may be much more important 
than his blood genealogy. 


“What does chemistry mean to me?” said Mr. Averageman, as he looked at the 
page printed with ink made by a chemical process. As he pushed back his cuff, bleached 
by a chemical process, and laced his shoes, made of leather tanned by a chemical process, 
he glanced through a pane of glass, made by a chemical process, and saw a baker’s cart 
full of bread, leavened by a chemical process, and a draper’s wagon delivering a parcel 


of silk, made by a chemical process. 

He pulled out his pencil, made by a chemical process, and wrote a reminder in his 
notebook bound in imitation morocco, made by a chemical process. Then he put on 
his hat, dyed by a chemical process, and stepped out upon the pavement of asphalt, 
compounded by a chemical process, bought a daily paper with a penny refined by a 
chemical process, and proceeded to the office where he dealt in a certain compound called 


coal. 
“No,” he added, ‘‘of course not, chemistry has nothing to do with me.” 


So wrote N. H. Casson, an editor, several years ago. 

For a moment or two I wish to point out that the great modern chemical 
industries, the products of which contribute so much to our present com- 
fort and well-being, did not spring suddenly into being but in most in- 
stances arose as the resultant of some apparently insignificant but funda- 
mental discovery. 

Only one hundred years ago, in 1828, Wohler prepared for the first time 
in the chemical laboratory an organic chemical compound, urea. Prior 
to that time the ‘‘organic compounds,” of which urea is a representative, 
were thought to be formed only by vital processes. A vital principle 
was necessary! Without a vital principle Wohler prepared urea, and the 
modern age of synthetic organic chemistry began. Since Wohler’s dis- 
covery literally hundreds of thousands of organic compounds, many of 
which we now regard as indispensable to our well-being, have been pre- 
pared in the chemical laboratory. 

In 1839, Charles Goodyear noted that when sulfur was added to crude 
rubber and the mixture was heated, a new product of unique properties 
was obtained, and that observation has made possible the entire rubber 
industry and the automobile industry of today. 

In 1886, Charles Hall, then an under-graduate student at Oberlin, found 
a few metallic globules of aluminum in one of the experiments on electroly- 


* An address delivered at University Convocation, University of Minnesota, Octo- 
ber 31, 1929. 
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sis which he was conducting. Prior to that time, metallic aluminum 
was more rare than is platinum today. Hall at the time he made that 
experiment was filled with scientific curiosity. He had no thought that 
his experiment would create the enormous aluminum industry of today. 

Perkin, in 1856, when he was eighteen years old, attempted an investiga- 
tion of the chemical nature of quinine. He did not solve his problem; 
no one has completely solved it even today; but he did create mauve, the 
first of the so-called aniline dyes, and our entire dyestuff industry dates 
from Perkin’s researches. 

Pasteur, when he studied the disease of the silkworms and the reasons 
for abnormal and undesirable fermentations of beer, did not visualize 
the fact that he was creating not only the science of modern medicine, 
but likewise the modern industry of food preservation, the canning in- 
dustry, the pasteurization of milk and fruit juices, and even our modern 
methods for insuring the purity of our water supply. 

Osborne and Mendel, in 1911, when they attempted to test the old the- 
ories of Liebig that a certain amount of protein and a certain calorific 
value of the diet were all that was necessary for the maintenance and 
growth vi animals, did not visualize that their experiments would change 
in a radical manner our conceptions of human and of animal nutrition 
and would point the way whereby a farmer, feeding a properly balanced 
diet, could secure greater gains and higher quality at a lower cost. 

Eijkmann, when he undertook in 1890 his investigations of the disease 
beriberi which had decimated the Japanese navy, had no idea that this 
would lead to the discovery of an entirely new field in nutrition, but 
the fact remains that all vitamin research dates back to his pioneer 
work. 

Babcock, at Wisconsin, searched for a simple and rapid method whereby 
he could analyze cream for its fat content. He found a technic which 
the average farmer could use, and the result was the ‘‘Babcock Test”’ and 
the saving of literally millions of dollars to the dairy farmers of America, 
since they could thus demand payment for their product in proportion to 
its content of butterfat. 

Chandler, at Columbia, devised a special specific gravity spindle, and 
when he applied it to the study of milk he discovered that the milk which 
was being delivered in the city of New York had, almost without exception, 
been diluted with water. He refused to patent his ‘‘lactometer,” for he 
said he wished it to be used everywhere so that the watering of milk could 
be readily detected. 

The Curies investigated a rare mineral which even in the dark would 
leave a photographic image of itself upon a sensitized plate even though 
that photographic plate were wrapped in many layers of black paper, and 
their investigations resulted in the isolation of radium, a boon to medicine, 
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and in a complete revolution of the mode of thought underlying the sciences 
of physics and chemistry. 

The discovery of helium in the Frauenhofer lines of the sun’s spectrum 
is a far cry from the giant dirigibles which are now being constructed for 
the United States government. 

Sir William Ramsay found fifteen parts of the rare gas, neon, in a million 
parts of the earth’s atmosphere and today the neon signs give brilliance to 
our streets and bid fair to revolutionize the electric lighting industry. 

And so one might continue adding name on name and accomplishment 
on accomplishment. In most instances the original observation was the 
product of a true scientist who had no other thought than to wrestle from 
nature the solution of some of the mysterious phenomena of the universe. 
No thought of gold or fame for himself, only the thought that the next 
generation of mankind would be wiser than his own! 

It must not be thought that the persons I have mentioned completed 
their work. Hundreds of thousands of others added their mite of funda- 
mental research before the present-day status was reached, and the end 
is not yet. 

May I quote from President Hoover’s recent address at the celebration 
of the fiftieth anniversay of Thomas A. Edison’s invention of the incandes- 
cent electric lamp? He said, 


I may emphasize that both scientific discovery and its practical application are the 
products of long and arduous research. Discovery and invention do not spring full- 
grown from the brains of men. The labor of a host of men, great laboratories, long, pa- 
tient, scientific experiment build up the structure of knowledge, not stone by stone, but 
particle by particle. This adding of fact to fact some day brings forth a revolutionary 
discovery, an illuminating hypothesis, a great generalization, or a practical invention. 

Research both in pure science and in its application to the arts is one of the most 
potent impulses to progress. For it is organized research that gives daily improvement 
in machines and processes, in methods of agriculture, in the protection of health, and in 
understanding. From these we gain constantly in better standards of living, more 
stability of employment, lessened toil, lengthened human life, and decreased suffering. 
In the end our leisure expands, our interest in life enlarges, our vision stretches. There 
is more joy in life. 


No institution is worthy of the name of a university unless it combines 
both teaching and research. Teaching without contributing to knowledge 
is at the best a parasitic existence. No stream will ever reach the ocean 
unless there is a never-failing inflow of water at its source. No university 
can accomplish its ultimate mission without contributing to the fund of 
the world’s knowledge. 

The highest, the ultimate reward of the true university professor is 
not reached when all of his students can write perfect examination papers, 
when they can all recite parrot-fashion all of the facts and theories enu- 
merated in the textbook. The real joy comes when one, or two, or perhaps 
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half a dozen students who have come under his guidance catch the fire of 
inspiration, become impatient with the meager fragments of knowledge 
which are handed out in the classroom, and start out for themselves to 
push back the barriers of the unknown. Then the professor can pass on to 
younger hands the torch which he has been carrying and can feel assured 
that his life and his teaching have not been in vain, that some one more 
gifted than he will carry on into succeeding generations. 

I do not know the human genealogy of Faraday, I care not to know it, 
but I do know that Sir Humphry Davy said that his greatest discovery was 
Michael Faraday, and if we were to trace the scientific genealogy of our 
scientists, we would find that much more important than their blood gene- 
alogy. The teacher, the researcher, lives in his students and in their 
students in succeeding generations. That is the teacher’s reward. That 
is true immortality. 


Leprosy Now Attacked by Chemical Warfare. Scientists have resorted to chemical 
warfare in what is hoped will be a decisive attack on one of mankind’s much-dreaded 
foe, leprosy. Asa beginning in their efforts to find an agent useful in fighting the disease, 
the chemists will make an intensive study of the germs that have been grown from cases 
of leprosy, in contrast to the recently studied germs of tuberculosis, for the leprosy germ 
belongs to the same family. 

The same group that is studying the secrets of the tuberculosis bacillus has been 
asked by the Leonard Wood Memorial to undertake the study of leprosy. The research 
will be directed by the Medical Research Committee of the National Tuberculosis 
Association, of which Dr. William Charles White, of the U. S. National Institute of 
Health, is the chairman. 

As in the recent attack on tuberculosis, hundreds of thousands of leprosy bacilli 
will be grown in the laboratories of the H. K. Mulford Co. These will be taken to the 
Sterling Chemical Laboratory of Yale University where they will be analyzed under the 
direction of Prof. Treat B. Johnson. At the same time the clinical studies with leprosy 
patients will be carried on at the government institutions for the care of lepers and in 
those of the Leonard Wood Memorial. 

The tuberculosis investigators and fighters have been called in to study leprosy be- 
cause of certain similarities between the diseases. For instance, the germs causing the 
two diseases are members of the same family. They even grow in the same-eells of the 
human body, the monocytes. The germs of tuberculosis, however, invade mainly cer- 
tain parts of the body, such as the lungs, while the leprosy bacilli occur chiefly in the skin. 

Some 15 or 20 strains of lepra bacilli have been cultivated from human cases, but 
until recently it has never been possible to produce leprosy in any animal by transferring 
any of the germs to the animal’s body. The accomplishment of this feat has just been 
announced by Prof. K. Shiga of the Imperial Medical Faculty at Seoul, Korea. He 
claims to be able to produce leprosy in rats by injecting the lepra bacilli into rats whose 
powers of resistance were weakened by having lived on a diet lacking in vitamins. 

Why vitamins protect against leprosy, if it is proved that they do, may be under- 
stood when scientists find out the chemical nature of the leprosy germ and also the chemi- 
cal nature of the vitamins. At that time, also, a specific remedy for the disease may 
be found or developed. The only remedy used at present, chaulmoogra oil, has not 
fulfilled all the expectations held for it.—Science Service 
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THE ENERGY FACTOR IN CHEMICAL CHANGES 


Guy CLINTON, CENTRAL HIGH SCHOOL, WASHINGTON, D. C. 


This paper sets forth the importance of the energy factor in chemical re- 
actions. Certain familiar experiments are cited to show that the tendency 
of one substance to react with another is measured by the amount of energy 
set free. It is shown that one factor in the conductivity of solutions is directly 
dependent upon the amount of the energy change which accompanies the elec- 
trolysis of materials. The use of the term polarity is somewhat extended to 
express the degree of activity which one substance has for another. 

A table of the heats of formation of some metal halides is given, and the 
connection of these heats with the degree of activity of the component elements 
is noted. 


Of the three outstanding factors in chemical changes, viz., energy level, 
contact of materials, and catalyzers, the first merits more attention than 
is given to it in current texts on general chemistry. The mathematical 
treatment accorded it in works on thermodynamics gives it a reputation 
of being too difficult to inspire students of chemistry to make an early 
attempt to understand it. It is hoped that the following presentation 
may be read with interest even by students in the first year of their course. 

When a piece of zinc is put into a solution of copper sulfate and allowed 
to remain for some time, two important changes will be observed. First 
the surface will become coated with copper, and second the blue color of 
the solution will slowly disappear. We explain this by saying that zinc 
has displaced copper and that zinc sulfate has been formed. The student 
of physics is taught to observe that this change is accompanied by a flow 
of electricity. When a plate of copper and a plate of zinc are connected 
with a voltmeter and then dipped into a solution of copper sulfate, a pres- 
sure of about 1.1 volts is shown. In order to show the maximum voltage, 
the solution should have zinc sulfate in one section of the cell and copper 
sulfate in the other. The zinc plate is dipped into the former and the 
copper plate into the latter. By this arrangement copper ions will dis- 
charge on the copper plate instead of on the surface of the zinc, and the 
zine plate will dissolve, forming more zinc sulfate. 

In this experiment the production of electricity is of no less interest than 
the changes in the substances. How can it be accounted for? By making 
use of the ionic theory, we frame the reply about as follows: when zinc 
as a free metal is transformed into zinc ions more energy is released than 
is required to transform copper ions into free copper, and the surplus flows 
through the wire as electricity. 

Some confirmation for this view may be found by examining heats of 
formation as found in the international critical tables. It is there shown 
that the heat of formation of zinc sulfate is 960 kilojoules, while that of 
copper sulfate is 748. Since the group SO, is common to these two sub- 
683 
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stances, we may properly infer that the difference in these heats of for- 
mation is due to the difference in energy necessary to transform Zn to Zn++ 
and that required to change Cut* to Cu. 

Let us note the behavior of other metals in solution of salts under parallel 
conditions. Both zinc and copper will displace silver from AgNO;. What 
would happen if we place both of these metals in a silver nitrate solution 
at the same time? Let us examine the heats of formation and from them 
predict what should occur. The heat of formation of Zn(NO3)2 (two 
norms) is 569 kj.; that of Cu(NOs)2 (two norms) is 303 kj.; and that of 
2AgNO; (two norms) is 206 kj. The drop in energy level from Zn to 
2Ag is 363 kj.; while that from Cu to 2Ag is 97 kj. These figures show 
how much more energy is given off in changing Zn to Zn*+*+ than is shown 
when Cu changes to Cut+. This should lead us to anticipate that Zn- 
(NOs) rather than Cu(NOs3)e would be formed when silver ions are trans- 
formed into silver metal. Now when we try the experiment we obtain 
a clear solution. If Cu(NOs;)2 had been formed, the solution would have 
been blue. The evidence of the experiment confirms these data, and we 
infer a general principle: 

Among several chemical units 1n contact with each other, that reaction will 
take place which will yield the greatest amount of free energy. 

Nernst (1) was the first to state the fundamentals of this principle. 
He observed: 

That every metal has a certain solution ténsion or pressure tending to drive it into 
solution (z. e., to become ions). ° The value of this pressure becomes rapidly less as we 
pass through the series from magnesium to gold. 


Van’t Hoff (2) expressed it as follows: 


The maximum work is a direct, exact measure of the tendency of substances to re- 
act with each other. 


Heats of formation are very significant data when we wish to anticipate 
the behavior of substances in chemical reactions. The figures given in 
the International Critical Tables were obtained partly by experiment and 
partly by calculation. In most cases the heat of formation is the amount 
of free energy given off when elements come together to produce a com- 
pound. As a rule the energy content of elements is greater than that of 
the compounds formed by their union. The change is accompanied by 
the production of heat, light, or electricity. In a comparatively small 
number of compounds, heat is absorbed during their formation. For ex- 
ample, when acetylene is formed from carbon and hydrogen it absorbs 
215.5 kj. That is, its heat of formation is —215.5 kj. or —55.1 cal. When 
a formula weight of it is burned, just that much more heat is produced 
than would be given off in burning the same amount of carbon and hydro- 


gen. 
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The general rule is that free elements are on a higher energy level than 
their compounds. Like a stored-up liquid energy spills over when the 
equilibrium is disturbed. This takes place when the temperature of a 
system containing diverse chemical units is raised to the kindling point. 
If the quantities are large, a conflagration ensues, and a vast amount of 
energy is dispersed in the form of heat. Now when we wish to extract 
elements from their compounds a quantity of energy equal to the heat of 
formation must be supplied usually as heat or electricity. 

We note the influence of this principle in a study of the conductivity 
of solutions. Conductivity is a measure of the work done by the current in 
getting through the solution. One of the most important factors is the con- 
sumption of energy in the transformation of materials. When active 
metals are set free, the quantity is large, though it is mostly radiated as 
heat when they react with water. When hydrogen ion is transformed into 
hydrogen, very little energy is required (3); for this reason acids are among 
the very best conductors. One cannot make a direct comparison between 
tables of conductivity and heats of formation, because the movements 
of the ions are hindered more or less by mechanical influences. For 
instance the more they are hydrated, the larger the mass which must 
be moved by a unit of attraction. Again the force of diffusion (osmotic 
pressure) may be directly opposed to the direction required for the best 
conductivity. Also (4), the electrical restraint to which attention has 
been called by Debye and Hiickel would also influence their motion to some 
extent. It has been shown (5) that conductivity cannot be satisfactorily 
interpreted in terms of the single principle of ionic motion as attempted 
by Kohlrausch. 

When the electric current is passed through a fused dry salt such as 
sodium chloride and the product is kept away from the air, the energy 
consumed is largely stored up in the free elements sodium and chlorine; 
but when the current is passed through an aqueous solution of sodium 
chloride, the storage of energy is but momentary, for the elements react 
with water as soon as formed, giving out much heat and yielding com- 
pounds on a lower energy level. It is something like pumping water up 
into a basket to store it. 

All changes in energy are capable of doing work; hence work performed 
is a measure of energy absorbed. Energy changes accompany many 
phenomena which are not ordinarily classed as chemical. Such are heats 
of solution, expansion of gases, and osmotic pressure. Any attempt to 

interpret heats of formation as a measure of chemical activity must take 
into account the possibility of other causes affecting the amount of heat 
transformed. 

It is highly desirable to have a direct method of expressing the differ- 
ence in compounds depending upon their heats of formation. Fortunately, 
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the term polarity is coming into use for that purpose. For many years the 
terms polar and non-polar have been used to express two classes of com- 
pounds as if they were wholly distinct and independent of each other. 
It is now understood that the differences are by no means absolute but 
wholly relative. Prof. John Warren Williams of the University of Wis- 
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These data are taken from International Critical 
Tables. The unit is the kilojoule instead of the usual 
calorie. When the number of kilojoules is multiplied 
by 0.239 the product is kilo-calories. 


consin in an address before the Washington Section of the American Chemi- 
cal Society showed that even the so-called non-polar compounds (organic) 
manifest polarity over a wide range. 

It seems logical to link heats of formation with polarity. The electro- 
motive series of elements is a ladder by which the energy levels of the 
different elements may be judged at a glance. Polarity may be defined 








eaxt ome A ste Am hCUrmlCUrh 














687 





































ENERGY FACTOR IN CHEMICAL CHANGES 





Vo-. 8, No. 4 


as the degree of difference in the energy levels of elements which combine 
to form a compound. The most polar compound it is possible to make 
must be composed of cesium at the top of the ladder with fluorine at 
the bottom. It should have the greatest energy of formation, and would 
also require the maximum of energy to restore the elements to the free 
state. Combinations of other elements which come in between will 
make compounds of less polarity which would require less energy to break 
them up into the free elements. 

The table (page 686) which accompanies this paper gives a remarkable con- 
firmation of the theories expressed herein. If we look at the column headed 
F, and go to the right to Iz, we see that the heats of formation diminish 
progressively. If we begin with Ag near the top, the heats of formation 
increase with few exceptions. The heats of formation of CdF2, RbF, and 
several lithium compounds appear to be too large, while several copper 
compounds appear to be too small. Such discrepancies are to be expected 
and do not disturb the usefulness of the general principle. Indeed they 
may point the way to new truth in some unexplored field. 

It may be properly pointed out that what has been called chemical 
affinity can be measured and definitely determined in terms of heats of 
formation. Chemical energy is nothing more than the energy which is 
inherent in substances. If the energy content of a substance changes in 
any degree, as when the valence of an ion changes, the effect is immediately 
seen in its properties. 


Literature Cited 


(1) Smitn’s “Inorganic Chemistry,’’ Revised edition, The Century Co., New York 
City, 1910, p. 670. 

(2) EvucKEN, JETTE, and‘ LaMerr, “Physical Chemistry,’’ McGraw-Hill Book Co., 
Inc., New York City, 1925, p. 64. 

(3) See table on page 686. 

(4) Ref. (2), p. 317. 

(5) Curmrton, ‘Further Light on the Conductivity of Solutions,”” The Chemical Pub- 
lishing Co., Easton, Penna. 


Chemical Hobbies. Teachers who are on the look-out for material to aid them in 
encouraging or guiding their students in the pursuit of chemical hobbies would do well 
to write for a sample copy of Rocks and Minerals (35 cents). This interesting little 
quarterly, devoted primarily to the interests of the amateur collector, is edited and pub- 
lished by Peter Zodac of Peekskill, New York. Now in its sixth year, it is not and never 
has been financially self-supporting, we understand. It represents the devotion of the 
editor and his friends and contributors to a hobby which they find all-absorbing. The 
format is pleasing, the paper of high quality, the illustrations of exceptional excel- 
lence, and the articles very readable. 





MAKING POSTERS FOR CHEMISTRY* 


E. E. RADEMACHER, Nokomis TownsuHiP HicH Scuoot, Nokomis, ILLINOIS 


The merits of poster making as a means of arousing interest in a subject 
have been many times discussed in the JOURNAL OF CHEMICAL EpuCATION. ** 
Our experience along this line is presented herewith for whatever value it 
may be to teachers interested in this type of project. 

The pupils of the general chemistry class undertook the task of making 
posters on the various elements. The subjects were not assigned but were 
selected by the pupils from a list of titles placed on the bulletin board. 
In some cases several chose to coéperate in preparing one poster. The 
material was collected by the individuals from numerous sources. The 
previous year the science club had collected from over one hundred fifty 
manufacturing concerns} exhibit materials which included manufactured 
products from the crude to the finished form, photographs, and literature 
of all kinds. These materials formed the nucleus around which the posters 
were made. Local sources of pertinent materials were also exhausted. 

A “dummy poster’’ on ordinary paper was first submitted for approval. 
In this way the students profited by suggestions made regarding arrange- 
ment of material, lettering, drawings, pictures, etc. The final posters 
were made on beaver board of uniform size, two by three feet, with edges 
sanded, and the whole painted in a cream color and striped in dark green 
or black with a striping brush. Several regular laboratory periods were 
devoted to this work but a considerable portion of the work was done 
outside the regular class time. 

A unique feature of the whole project was the ‘‘poster party” held for 
all students working on posters. This included not only the twenty-four 
chemistry poster makers but in addition twenty-four biology poster makers. 
The evening was devoted to hammering, sawing, drawing, painting, 
lettering, stenciling, pasting, drilling, and typing—a typical factory scene. 
Refreshments were served. 

The success of this poster project is told by the ten selected posters 
reproduced on the following pages. Each point in these posters was illus- 
trated by the real material, a picture, or a drawing and use of the same. 
Posters help the pupil who makes them, the teacher who uses them, and 
the general public who sees them. 


* Presented before the Illinois Association of Chemistry Teachers, November, 1930. 

** Jacoss, ‘Chemical Posters,” J. CHEM. Epuc., 2, 792-4 (Sept., 1925); Haus, 
‘Students’ Research Work in High-School Chemistry,” zbid., 4, 1241-59 (Oct., 1927); 
BELL, “Posters in Chemistry,” zbid., 5, 157-67 (Feb., 1928); Srone, ‘Posters in High- 
School Chemistry,” zbid., 6, 1585-41 (Sept., 1929). 

{ This list of names and addresses may be obtained from the author for ten cents 
in stamps to cover cost and mailing. 
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POSTERS FOR CHEMISTRY 





Sources of aluminum, such as different forms of bauxite, cryolite, alumina; 
drawing showing electrolysis; picture of the original buttons made by Chas. M. 
Hall in 1866, photo of Mr. Hall; thermite welding, forging, different grades of 
metal, uses of such as rivets, molding, radio parts, cables, beams, castings, 
kitchen utensils, aircraft motors, lasts, airplanes, paints, foils; map showing 
sources of raw material and plants; wire, synthetic stones, other common and un- 
usual uses, 
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The forms, diamond, graphite, lampblack; the development of carbon into vari- 
ous uses such as abrasives, drills, cutters,- jewels, brushes, lubricants, pencils, 
reducing agents, electrodes, coal, and some of important derivatives. 
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POSTERS FOR CHEMISTRY 





Various ores; chart showing parts of car using copper or alloys of copper such as 
bearings, gaskets, rivets, screws, radiators, gas tanks, oil lines, etc.; other uses of 
alloys such as bells, brass, coins, statues, cables, halftones, and so on. Com- 
pounds of copper, as insecticides, fungicides, and the like. 
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Primitive and modern blast furnaces; making of cast iron showing five ores and 
lines running from them to show process of manufacture of cast iron, wrought 
iron, high-carbon steel, and low-carbon steel. A number of finished products of 
each are shown. 
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Various ores, and how metal is used in batteries, etc.; how alloys are used as 
type metal, solder, pewter, fuses, shot, toothpaste tubes, sinkers, foil, and for 
plumbing purposes; how compounds of lead are used as matches, cut-glass, paint 
pigments, etc. 
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Preparation, occurrence, properties, and compounds of silicon. In the center of 
this poster is a painting showing a seashore of sand, gravel, and rock; on this shore 
is pictured a castle built of brick, rock, sandstone, tile, windows, etc., a camping 
scene showing an enameled ‘kettle, chinaware, etc., and granite mountains are in 
ee Ingredients in the manufacture of glass are shown in labeled glass 
vials. 
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_ General typewritten report; ore; metallic form showing number of uses such as 
jewelry, silverware, uses in photography, musical instruments, trophies. As silver 
products are rather expensive quite a few pictures were used, 
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A piece of roll sulfur in the center of the board. From this arrows radiate in 
every direction to the following: different forms of sulfur, matches, sulfuric acid 
and some of its products, pyrite; sulfur in fruits, radio parts, fountain pens, dyes 
used in the rubber industry such as in boots, tires, etc.; sprays, bleaching, paper 
industry, refrigeration, etc. 
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Where tin plays an important part; picture of the plate factory; ore; evolution 
of tin; and numerous uses in object form, such as: alloys, foil, cans, and impor- 
tant compounds. 
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General report on zinc, picture of massive church painted with zinc paint, and 
paint color chart. Ore; forms of metal and uses such as galvanized iron sheets, 
nails, screens, fruit jar caps, etchings, batteries, alloys, etc.; compounds of zinc, 
such as adhesives, linoleum, oilcloth, footwear, glue, glass, celluloid, curtains, 


tires, pigments, etc, 

















THE ANALYTICAL DISTILLATION OF GASOLINE 


Haro_p J. ToRMEY, ST. BONAVENTURE COLLEGE, ST. BONAVENTURE, NEw YorkK 


The necessary equipment and the procedure for conducting the analytical 
distillation of gasoline are described and a typical distillation curve is pre- 
sented. The procedure might well be made the subject of an interesting and 
informative laboratory exercise. The work might be extended in certain 
courses in other laboratories as 1t has in this laboratory, to include a study of 
the factors affecting the analytical distillation of gasoline. Government 
specifications of motor and aviation gasoline are included. 


The analytical distillation of gasoline is one of the most important deter- 
minations made in the evaluation of light petroleum fractions. Many 
large users of gasoline, including the United States government, purchase 
gasoline on specifications and the data obtained by an analytical distillation 
along with the data obtained from the other determinations usually made 
indicate whether or not a particular sample meets all requirements. 

This determination can be made the subject of an interesting laboratory 
exercise and especially lends itself to a coéperative experiment with the 
sheet metal department since the distillation apparatus required could be 
constructed by that department. 

The specifications according to which the distillation apparatus repre- 
sented in Figure 1 and in photograph on page 701 is constructed may be 
secured by a request for A. S. T. M. Distillation Apparatus Tentative 
Standard D-86-26-T addressed to the American Society for Testing Mate- 
rials, 1315 Spruce St., Philadelphia, Penna. This apparatus may also be 
purchased from most of the larger supply houses. 

The specifications covering the construction of the Modified Bureau of 
Mines Distillation Apparatus as used by Cosden and Company are given 
in Figure 2. 

Apparatus 

In addition to the condenser and cabinet, the following apparatus is 

required: 

Standard Engler flask, 100 cc. 

Standardized thermometer 

Burner (gas, gasoline, alcohol, or electric heater) 
Asbestos board 4” sq. with 11/,” hole in center 


Graduated cylinder, 100 cc. 
6. Ring stand, rings, clamps 


AM a Nae 


The specifications covering the flask and thermometer as adopted by 
Sub-Committee XI of Committee D-I of the American Society for Testing 
Materials are as follows: 

Flask.—The flask used shall be the standard 100-cc. Engler flask 
described in the various textbooks on petroleum. Its dimensions are: 
699 
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Outside diameter of bulb 

Outside diameter of neck 

WeGRH OF NGM e ii Pe cive.< net ans ore Gye ia BOO 15.0 
Length of vapor tube 

Outside diameter of vapor tube 


Position of the vapor tube 9 cm. above the surface of the gasoline when the flask 
contains its charge of 100 cc. The tube is approximately in the middle of the neck. 
The observance of the prescribed dimensions is considered essential to the attainment 
of uniformity of results. The flask shall be supported on a ring of asbestos having a 
circular opening, 11/4” in diameter. Only this limited portion of the flask is to be heated. 


Thermometer.—The 
thermometer shall be made 
of selected enamel-backed 
tubing having a diameter 
between 5.5 and 7 mm. 
The bulb shall be of Jena 
normal or Corning normal 
glass; its diameter shall be 
less than that of the stem 
and its length between 10 
and15mm. The total length 
of the thermometer shall be 
approximately 380 mm. The 
range shall cover 0°C. 
(32°F.) to 270°C. (518°F.), 
with the length of the grad- 
uated portion between the 
limits of 210 to 250 mm. 
The point marking 35°C. 
shall not be less than 100 
mm. or more than 120 mm. 
from the top of the bulb. The 
scale shall be graduated for 
total immersion with an ac- 
curacy within 0.5°C. Space 
above meniscus must be filled 


je PHOTOGRAPH OF A. S. T. M. DISTILLATION APPARATUS 
with inert gas. 


Both the Engler flask and the standardized thermometer as described 
above are obtainable from most supply houses. 


Procedure and Details of Manipulation 


1. The condenser box is filled with water containing a liberal portion of 
cracked ice. 

2. The charge of gasoline (100 cc.) is measured into the clean dry Engler 
flask from a 100 cc. graduate. The graduate is used to receive the distil- 
late without any drying. This procedure eliminates errors due to incorrect 
scaling of graduates and also avoids the creation of an apparent distilla- 
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tion loss due to the impossibility of draining the gasoline entirely from the 
graduate. 
3. The above-mentioned graduate is placed under the lower end of the 
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FIGURE 2.—MobpIFICATION OF BUREAU OF MINES APPARATUS FOR DISTILLATION 
AS USED BY COSDEN AND COMPANY 
condenser tube so that the latter extends downward below the top of the 
graduate at least 1 inch. The condenser tube should be so shaped and 
bent that the tip can touch the wall of the graduate on the side adjacent 
to the condenser box. This detail permits distillates to run down the side 
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of the graduate and avoids disturbance of the meniscus caused by the 
falling of the drops. The graduate is moved occasionally to permit the 
operator to ascertain that the speed of distillation is right, as indicated 
by the rate at which drops fall. The proper rate is from 4 to 5 cc. per 
minute, which is approximately two drops asecond. The top of the gradu- 
ate is covered, preferably by several sheets of filter paper, the condenser 
tube passing through a snugly fitting opening. This minimizes evaporation 
losses due to circulation of air through the graduate and also excludes any 
water that may drip down the outside of the condenser tube on account 
of condensation on the ice-cooled condenser box. 

4. A boiling stone (a bit of unglazed porcelain or a few grains of sand) 
is dropped into the gasoline in the Engler flask. The thermometer is 
equipped with a well-fitted cork and its bulb covered with a thin film of 
absorbent cotton (preferably the long-fibered variety sold for surgical 
dressing). The thermometer is fitted into the flask with the bulb just 
below the lower level of the side-neck opening and exactly in the center of 
the cross-section of the neck of the flask. The flask is connected with the 
condenser tube. 

5. The source of heat in distilling gasoline may be a gas burner, an 
alcohol lamp, or an electric heater. Heat must be so applied that the first 
drop of gasoline falls from the end of the condenser tube in not less than 
five nor more than ten minutes. The initial boiling point or overpoint 
is the temperature shown by the thermometer when the first drop falls 
from the end of the condenser tube into the graduate. The operator 
should not allow himself to be deceived as sometimes (if the condenser 
tube is not dried from a previous run) a drop will be obtained and it will 
be some time before a second one falls; in this case the first drop should be 
ignored. The amount of heat is then increased so that the distillation 
proceeds at a rate of from 4 to 5 cc. per minute. The thermometer is 
read for each 5 cc. accumulating in the receiver. The end-point (also 
called dry point and maximum boiling point) is determined by continuing 
the heating after the flask bottom has boiled dry, until the column of mer- 
cury reaches a maximum and then starts to recede consistently. 

6. Distillation loss is determined as follows: the condenser tube is 
allowed to drain for at least five minutes after the heat is shut off, and a 
final reading is taken of the quantity of distillate collected in the receiving 
graduate. The distillation flask is removed from the condenser and thor- 
oughly cooled as soon as it can be handled. The condensed residue is 
poured into a small graduate or graduated test tube and its volume meas- 
ured. The sum of its volume and the volume collected in the receiving 
graduate, subtracted from 100.cc., gives the figure for distillation loss. 
It is convenient to have students work in groups of four. One student 
times the rate of distillation and advises a second student who controls 
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the rate of heating as to whether the rate is satisfactory. If the rate of 
distillation is reported too slow or too fast the rate of heating is adjusted 
accordingly. A third student reads the temperature when a fourth student 
advises him of the overpoint and the accumulation of each five cc. of dis- 
tillate. A second distil- 
lation should be per- 
formed on the same 
sample with a new group 
of four students. The 
results of the two distil- 
lations should be approxi- 
mately the same. 

From the standpoint 
of volatility motor gaso- 
line may be looked upon 
as being composed of 
three portions: (1) a 
low-boiling volatile por- 
| | tion which is of value in 

60 0 9 wo” starting, (2) an interme- 
ee. ae diate portion, and (3) the 
FIGURE 3.—TypIcAL DISTILLATION CURVE FOR power portion which is 


GASOLINE ; 
A composite of the distillation curves of fourteen usually considered to be 
different samples of gasoline. desirable in as large a 


percentage as can be 
completely vaporized by the carburetor. By the use of a fractionating 
column the relative proportions of the above-mentioned portions can be 
well brought out when the distillation curve is drawn. 
The United States government specifications for motor gasoline and 
aviation gasoline are given in the accompanying table. 











U. S. Government Specifications 


Motor GASOLINE 
10% Minimum 122°F..( 50°C.) 
Maximum 176°F. ( 80°C.) 
50% over, at or below 284 °F. (140°C.) 
90% over, at or below 392°F. (200°C.) 
End-point not above 437 °F. (225°C.) 
Recovery (minimum) 95% 


AVIATION GASOLINE 


Distillation Range 
Fighting Grade Domestic Grade 
5% Minimum 50°C. (122°F.) 50°C. (122°F.) 
° Maximum 65°C. (149°F.) 75°C. (167 °F.) 
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Fighting Grade Domestic Grade 
Minimum 


50% 
Maximum 


Minimum 
Maximum 
96% Minimum 
Maximum 150°C. (302°F.) 478°C. (G4E-F.) 


90% 


End-Point 
Maximum 165°C. (329°F.) 190°C. (374°F.) 


A composite of the analytical distillation curves of 14 different samples 
of gasoline as obtained on the market is found in Figure 3. 


Army Chemists Developing New Gas-Fighting Equipment. Carefully guarded 
from the eyes of the curious, the U. S. War Department’s chemical warfare service has 
been concentrating its experimental work in gas offensive on the development of a com- 
bination gas-high explosive aerial bomb. 

During the World War gas was used with telling effect by the Germans, and to- 
ward the close of the war the U. S. Army chemists were pouring deadly fumes into the 
German defense too. Gas attacks from airplanes, however, are strictly a post-war 
development. 

Army chemists consider the perfection of a bomb which, when dropped from the 
air will spread a gas blanket over the surrounding terrain to be one of their most im- 
portant jobs. 

Efforts are also being made to cut down the weight of gas masks, and new types 
which are safer and permit more activity on the part of the wearer are being produced. 
American gas masks are the best in the world, Major General H. L. Gilchrist, chief of 
the Chemical Warfare Service, believes, but he thinks that their weight and bulk are 
“still greater for foot troops than is desirable.” 

“‘The development of gas masks suitable for voice transmission for use with optical 
instruments such as range finders, field glasses, and periscopes is nearing completion,” 
General Gilchrist said. ‘‘This mask has a special molded rubber facepiece and is 
assembled to a canister placed at the back of the head.” 

Medical attachés to the chemical service are at work, too, officials revealed, on a 
means of developing a mask which will not give the wearer the headaches experienced 
by so many soldiers during the last war. Army chemists stoutly assert gas warfare ys 
the most humane type of offensive, and to prove their claims quote from World War 
statistics to show that gas, while it temporarily disabled an astonishing number of 
fighters, killed comparatively few. 

“‘A gas casualty has about ten more chances than a high explosive or rifle casualty 
of coming through whole,” Dr. G. A. Rankin, one of the civilian experts employed by 
the government for gas experimental work, explained. 

Dr. Rankin is one of a number of civilians working in government laboratories to 
develop chemical warfare. He and his associates have concentrated their equipment 
at Edgewood Arsenal, near Baltimore, and behind guarded doors are working out the 
methods the chemical warfare service will apply if this country is ever at war again.— 
Science Service 





A PRACTICAL HOT-STAGE FOR THE MICROSCOPE 


Epwarp H. WALLACE* AND Mary L. WILLARD, THE PENNSYLVANIA STATE COLLEGE, 
STATE COLLEGE, PENNSYLVANIA 
A practical easily built hot-stage has been constructed with which tempera- 
tures up to 500° Centigrade are easily obtainable. An accuracy of two- to 
three-tenths of a degree is the limit of reading permitted by the calibration of the 
millivoltmeter. 


The application of the microscope to the determination of melting points 
has been a wide and varied field. | Most of the work which has been done 
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FIGURE 1.—SECTIONAL DRAWING OF APPARATUS 





* From a thesis presented by Edward H. Wallace in fulfilment of the requirements 


of senior research. 
705 





Vot. 8, No. 4 HOT-STAGE FOR THE MICROSCOPE 707 


in the development of hot-stages for the microscope has been confined to 
the special field in which the particular investigator worked (1). Use of 
the hot-stage in his study of rubber fillers is an example of recent specific 
application. Others who have developed or applied the hot-stage to their 
problems are Oberhoffer, Cram, Cottrell, Clevenger, and Eitel and Lange 
(2). 

Chamot and Mason (3) have described the preparation of a hot-stage 
using ‘‘alberene stone and platinum wire coils.”’ 

The purpose of this work was to develop a practical, strong and simple 
heating element which could be easily and quickly built from material 
usually available in any laboratory, and which would have a wide range 
of temperature and a certain degree of accuracy. 

An upright cylinder 
was used as the foun- 
dation unit of the hot- 
stage as transmitted 
light was used. This 
cylinder was made by 
sawing with a hack 
saw an inch section 
from an alundum cru- 
cible.* The heating 
element was made by 
winding twenty feet of 
alumel wire** in the 
form of a small continu- 
ous coil around the 
alundum cylinder. The 
coil was held in place Ficure 2.—Heatinc UNIT 
by coating the cylinder 
with a mixture of magnesium oxide and water and baked in an oven at one 
hundred and ten degrees for three hours. 

A container in the shape of a box, four by four by one inches, was made 
for this heating element from asbestos board and small angle irons. A 
circular opening, three-quarters of an inch in diameter, was made both in 
the top and bottom of the box so the heating element would fit tightly. 

Since a wide range of temperature was to be covered by the hot-stage, it 
seemed desirable to use a thermocouple (4). 

Wires of copper and advance metal were used for the couple and a milli- 
voltmeter with a range of thirty millivolts, calibrated in two-tenths milli- 
volts was used for recording the temperature. A Dewar flask containing 


* Alundum crucible No. 21290, Eimer & Amend Co., New York City. 
** Alumel wire No. 27, Hoskins Mfg. Co., Detroit, Mich. 
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water was used as a cold junction for the thermocouple and the leads from 
it were run directly to the meter. 

The couple was inserted in the center of the heating element through 
the side of the alundum crucible. The leads were insulated with a heavy 
porcelain tube. After the element and the lead wires were adjusted in the 
container, it was packed with a mixture of asbestos and sodium silicate 
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FIGURE 5.—CALIBRATION CURVE 


Key to Numbers 
1—Lead chloride 11—Phenyl hydrazine 


2—-Silver chloride hydrochloride 
3—Silver bromide 12—Aniline hydrochloride 


4—Potassium dichromate 13—Salicylic acid 
5—Sodium dichromate 14—Pyrogallic acid 
6—Potassium nitrate 15—Urea 
7—Anthraquinone 16—Acetanilide 


8—Phenolphthalein 17—Vanillin 
9—Caffein 18— Naphthalene 


10—Saccharin 19—Thymol 


and baked in an oven at one hundred and ten degrees for four hours. Sup- 
ports consisting of thin brass strips were mounted at the top and bent down 
inside the cylinder about half-way to hold the preparation on a cover slide. 
A glass disk was mounted in the bottom and a slide placed over the top to 
keep in the heat. Clear quartz or mica were found to be much better for 


higher temperatures. 
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FIGURE 3.—OVEN 
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The temperature was controlled by a water rheostat in conjunction with 
the 110-volt line. 

The apparatus was calibrated by determining the melting points of 
various chemically pure salts of known melting points. A curve was drawn 
plotting the known melting points against the corresponding readings of 
the millivoltmeter. In the determination of each melting point, the tem- 
perature was increased slowly at a given rate. A camera lucida can be used 
to read instantaneously the millivoltmeter as the substance melts. 

The calibration curve was not a straight line as might have been expected 
but had a slight change in slope which is accounted for by the fact that 
there was some conductance of heat along the thermocouple wires into 
the junction. This did not affect the accuracy of the determination. 

Melting points were determined on the following materials as unknowns: 

Melting Point in Melting Point as 
Literature Determined 
1. Thymol §1.5 51.2 
2. Urea 132.6 132.5 
3. Silver Nitrate 209. 208.8 
4 Phenolphthalein 261. 261.1 
5. Potassium Dichromate 397.5 397.5 
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United States Civil-Service Examinations for Teachers. The United States Civil- 
Service Commission announces the following-named open competitive examinations: 

TEACHER, SENIOR HiGH Scnoor (Grades 10-12), $1860 a vear, TEACHER, JUNIOR 
Hicu Scuoor (Grades 7-9), $1680 a year, TEACHER, INTERMEDIATE (Grades 4—6)} 
$1680 a year, TEACHER, Primary (Grades 1-3), $1680 a year. 

Applications for the above-named positions must be on file with the U. S. Civil- 
Service Commission at Washington, D. C., not later than March 10, 1931. 

The examinations are to fill vacancies in the Indian Service. 

Competitors will be rated on pedagogy (questions on educational methods, school 
discipline and administration, history and science of education) and on their education, 
training, and experience. 

Certain specified education and experience is required. 

Full information may be obtained from the United States Civil-Service Commis- 
sion, Washington, D. C., or from the Secretary of the United States Civil-Service Board 
of Examiners at the post-office or customhouse in any city. 





CHEMISTRY IN THE VOCATIONAL HIGH SCHOOLS OF THE 
MIDDLE WEST* 


MABLE SPENCER, GRANITE City COMMUNITY HIGH SCHOOL, GRANITE City, ILLINOIS 


The recognition which chemistry has received from the industries has been 
reflected in the building of vocational-school curricula. Most vocational 
schools of the Middle West are offering related chemistry to pupils in all trades 
where chemical knowledge may be of practical value. The amount of chem- 
istry given varies with the trade, and the method of presentation depends upon 
the administrative policy of the director. Chemistry, as a trade, has been 
found to offer boys an opportunity to get worthwhile industrial experience and 
enough of a knowledge of chemistry to enable them to advance in the chemical 
world providing they secure further education. The field of vocational chem- 
istry teaching is comparatively new and offers many advantages to the pro- 
gressive well-educated industrially experienced chemistry teacher. 


The object of this paper is to give briefly the types of chemistry taught 
in vocational schools. A survey was made of the chemical work taught in 
the vocational high schools of thirteen states. The results of this survey 
tend to show that there is a wide range of opinion as to the amount of 
chemistry which should be offered and as to the method of presentation to 
be used. All variations in amount were reported from no chemistry to 


two years of related science, half of which was given to chemistry. 

Some directors believe that only the science actually needed to perform 
the job in hand should be taught. The opinion of Mr. Heilig of Appleton, 
Wisconsin, represents this extreme. He says, 


The use of the specialized teacher and unit courses in the field of chemistry tends 
to set up content which is non-functional and cold storage. We tend to lead students 
to the shrine of the god chemistry and teach the chemistry as an end in itself. We 
have a naive wishfulness and hopefulness that the student will somehow carry the 
drippings from the chemical altar and use them on the job. 


As a result he has all related work taught by the shop teacher. Many 
arguments favor this plan yet the question is often raised as to whether or 
not the shop teacher has time to teach all of the chemistry which might 
help the man on the job, were he chemically qualified to do so. 

The next step in chemical recognition is the introduction of chemistry 
into what is known as related or allied science courses. The amount of 
chemistry given varies with the trade. Some trades have practically no 
immediate applications of chemistry while others are largely chemical. 
The least time reported as given to chemistry was three weeks out of a year 
of science. Some reported as high as one year out of two years of science 
work. Related science is sometimes taught by the shop teacher and some- 


* Presented before the Illinois Association of Chemistry Teachers, November 


21, 1930. 
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times taught by a science teacher. In most cases, during the last half of 
the course it is directly related to the student’s field of major interest. Mr. 
Harold R. Smith of the Arthur Hill Trade School of Saginaw, Michigan, 
reports that this method is used in the chemistry course of his school. 
Chemistry seems to be gradually working its way into the curriculum of 
the vocational high school. The time may vary from a few odd minutes 
given it by the shop teacher to a regular two-year industrial chemistry 
course. The usual time allotted to chemistry in the boy’s vocational 
courses was found to be a year course having five forty-five-minute periods 
a week. Although chemistry is sometimes thought of as purely a man’s 
course, it has come more rapidly into the home economics and nursing 
courses than into other fields. In several towns, especially in Texas, there 
is a tendency to include special courses for people of various industries, 
either as one-semester evening courses or as short courses. The most 
common examples are chemistry courses for oil workers and cleaners. 

In Granite City we are offering a four-year industrial chemistry course. 
Any boy who has finished the eighth grade, and has shown an aptitude 
for science may enter this course. He is given English, mathematics, 
physics, mechanical drawing, history, citizenship, and hygiene in addition 
to his chemical work. For the first two years he has four fifty-minute pe- 
riods of chemistry daily. At the end of this time he is placed in a plant 
where he works on a two-week coéperative basis; that is, for two weeks he 
works as a chemist in a plant at the end of which time he returns to school 
for two weeks of related work. 


Course of Study for Industrial Chemists, Community High School, Granite City, Illinois 


Freshman 
First Semester Second Semester 
English I English IT 
Arithmetic I Arithmetic II 
Physiology I Physiology II 
Drawing I Drawing II 
Industrial Chemistry I Industrial Chemistry II 


Sophomore 
English III English IV 
Algebra I Algebra II 
Physics I Physics II 
Sociology Civics 
Industrial Chemistry III Industrial Chemistry IV 


English V English VI 

Plane Geometry I Plane Geometry II 
American History I American History II 
Physics III Physics IV 

Industrial Chemistry V Industrial Chemistry VI 
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Sentor 
English VII English VIII 
Electric Shop I Electric Shop II 
Algebra III Trigonometry I 
Drawing III Drawing IV 
Industrial Chemistry VII Industrial Chemistry VIII 


Plant methods are used from the beginning. He is taught to make his 
own solutions, use an electric oven, the various types of balances, hy- 
drometers, and similar instruments. Calculations are made on the slide-rule 
and, whenever possible, industrial samples are used. The general order 
of the course is: general chemistry, quantitative analysis with the sim- 
pler parts of qualitative analysis, industrial, and some organic chemistry. 

Early in the course the boys are taken through the typical industries of 
the community, among which are: The General Steel Castings Co.; 
The American Steel Co., makers of car wheels; the St. Louis Coke and Gas 
Co., makers of coke, fuel, gas, ammonium sulfate, and pig iron; The 
Swift Packing Co.; the Roxana Oil Co.; and the Owen Illinois Glass Co. 
In visiting these plants the boys see chemistry at work. They are encour- 
aged to read chemical literature. Copies of such chemical magazines as 
Chemical and Metallurgical Engineering, Industrial and Engineering 
Chemistry, and JOURNAL OF CHEMICAL EDUCATION are always acces- 
sible. 

Current charts of various kinds are used on the walls of the room. The 
periodic table, handbooks (the two found most helpful are Van Nostrand 
and the Chemical Rubber Co.), Treadwell and Hall’s “Analytical Chem- 
istry’’ in volumes I and II, and Roger’s ‘‘Industrial Chemistry”’ are fre- 
quently used by the students. Once each week the student is required to 
write a theme on a chemical subject of his own choosing. The purpose of 
this theme is to enable the student to express chemical information in a clear 
and interesting manner. 

Probably the greatest difference in the regular vocational and the aca- 
demic courses lies in the method of instruction. The vocational program 
is built upon the fact that each boy learns to manipulate and to reason. 
He then progresses at his own rate. This is known as job-sheet method. 
No student is recommended for a position until the shop instructor is satis- 
fied that the boy is fitted for the work which will be required in this position, 
regardless of the amount of time spent in preparation. The average stu- 
dent spends twenty fifty-minute periods a week for four semesters. 

The general theories of indicators and oxidizing and reducing solutions 
are stressed, because the student will meet with new conditions in his in- 
dustrial experiences. In our community, and in all chemically industrial 
communities, the range of chemistry is very wide and the changes taking 
place make it impossible for the instructor to predict the exact chemical 
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situation which the boy will encounter. Specialized courses are avoided. 
A broad chemical acquaintance with literature and other sources of in- 
formation are encouraged. Every possible opportunity is used to point 
out to the boy that the top of the chemical ladder reaches far above the 
high school or even the college, but it takes work and ability to succeed 
in this line. 

The student is given many opportunities to use his chemical knowledge 
in his related work. The English reading list includes worthwhile chem- 
istry books. The mathematics course includes problems which a chemist 
must solve. He draws flow sheets, chemical equipment, and plots chemi- 
cal data in mechanical drawing. Every opportunity is given him to ob- 
serve that these and other subjects will aid him in being a successful chem- 
ist. 

Social advantages are offered to every boy because we realize that the 
ability to mingle agreeably with others is a necessary asset in the life of any 
successful citizen. Our opportunities for social training are developed 
largely through an active science club to which any boy is eligible. He 
must contribute something in the way of service to the club in order to 
maintain his membership. We believe that through this service he tends 
to develop social poise and leadership, because he has an opportunity to 
choose the thing he is best able to do. 

We do not pretend to make chemical engineers of students but we believe 
they have a basis for doing good constructive chemical work, an under- 
standing of the chemical processes of the industries of the community, 
skill in handling the tools of their vocation, and a desire to go further in 
the chosen field of work. 

To the well-educated and industrially experienced chemistry teacher, the 
vocational field offers many opportunities. He meets new and interesting 
chemical problems daily which he must solve. His opportunity to meet 
chemists who are accomplishing things keeps him “‘up on his toes’’ every 
minute. The industrial chemistry teacher teaches eight periods a day. 
The financial opportunities are perhaps greater than those of the average 
academic teacher. Usually the vocational teacher has eleven or twelve 
months of work during the year. Since the government refunds part of his 
salary he may often receive a higher monthly salary than does the academic 
teacher. However, he must carefully analyze his course of study so that 
it includes the fundamental chemistry and the chemistry of the com- 
munity, and job sheets must be written to cover these units. From 
these facts it may be seen that only a thoroughly trained chemist with 
some industrial experience could accomplish this task without superhuman 
effort. 

Industrial chemistry gives both student and teacher satisfaction only 
in proportion to the energy expended. 
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The Research Committee of the Illinois Association of Chemistry Teachers 
presents this report of the Survey of Chemistry in the Vocational High Schools 


of the Middle West. 
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SPENCER. 


Science Teachers Warned against Pampering Students. Are even advanced 
science courses in danger of becoming mere modern substitutes for the old-time Chau- 


tauqua lectures? 

Teachers of American colleges were challenged by this question recently by Prof. 
William A. Riley of the University of Minnesota, retiring vice president of the Zodlogy 
section of the American Association for the Advancement of Science meeting in Cleve- 
land. 

“There can be no doubt that today the dominant conception has become one of an 
unbroken system from the kindergarten to the graduate school, and already there are 
demands that its requirements and standards be adjusted to accommodate the hordes 
who must have a doctor’s degree in order to obtain or hold a position in our colleges,”’ 
said Prof. Riley. 

‘A recent writer has expressed clearly his own and a common opinion when he says, 
‘The outside citizens are the ultimate deciders of school policies, they hold the purse 
strings, they own the schools. Educators are their employees.’ ”’ 

The tendency to supplant laboratory demonstration by textbook instruction was 
one feature of the new science teaching methods criticized by Prof. Riley. Too often, 
in his opinion, instead of performing experiments, the modern college student is the 
subject of experiments by the teacher. : 

“There are a few groups of peoples which have been more or less tacitly regarded as 
legitimate experimenting material—condemned criminals, subject nations, and men 
under rigid military discipline,’ said Prof. Riley. 

“College students are now being added to this list but the teacher who regards his 
students in that light is no more able to do his best for them than is the doctor whose 
first concern in meeting his patients is the study of the action of some particular drug.””— 


Science Service 





MINUTES OF THE MID-WINTER MEETING OF THE EXECUTIVE 
COMMITTEE OF THE DIVISION OF CHEMICAL EDUCATION 
OF THE A. C. S. 


The meeting was called to order by the Chairman of the Division at 
10.00 a.m., January 2nd, in New York City. 


Present: J. N. Swan, Chairman; M. V. McG, Vice-Chairman; R. A. BAKER, 
Secretary; ROSALIE M. Parr, Treasurer; WILHELM SEGERBLOM, Past-Chairman; 
and Nett E. Gorpon, Editor-in-Chief. 


Reports of Officers 


1. Chairman: The Chairman reviewed the committee appointments 
which he had made since the last meeting, each of which has been duly 
recorded in the list of committees published regularly in the JOURNAL OF 
CHEMICAL EDUCATION. 

2. Secretary: The Secretary reported the transfer of the Division 
files from Syracuse and the installation of the office in the City College 
building at 17 Lexington Avenue, New York, N. Y. Stationery has been 
supplied as requested to each committee chairman. Contacts have been 
maintained with each Local Section of the A. C. S. or Teachers’ Associa- 
tion which is represented in the Senate of Chemical Education. A 
campaign for additional members is under way. On December 31, 
1930, there were 267 active and 650 associate members. Tentative 
plans for the Indianapolis meeting were presented for approval. (See 
under ‘‘Contemporary News” in the January and March issues of TuIs 
JOURNAL.) 

The Secretary reported the ratification of the selection by the Con- 
tributing Editors of Nem E. Gorpon to succeed himself as Editor-in- 
Chief for a period of three years beginning July 1, 1931. A letter of 
acceptance was received from Dr. Gordon under date of December 17, 
1930. 

The report of the Secretary was approved. 

3. Treasurer: The T7reasurer presented the following report, covering 
the period from January 1 to December 31, 1930. 


Receipts: 
Memberships $175.00 
Refund from JOURNAL OF CHEMICAL EDUCATION 
Gift from The Chemical Foundation, Inc 


Total receipts 


Expenditures: 
(1) Payment of deficit for 1929 
Secretary’s Office 
Committee on Professional Spirit 
Committee on Order of Presentation 
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Secretary’s Office (1930) 
Secretarial assistance 
Stamps, telephone, telegraph 
Office supplies 
Miscellaneous 

Treasurer’s Office 

Meetings 

Committees 
Naming and Scope of Committees 
Preparation of High-School Chemistry Teachers........ 10.00 
Visual Aids 98.73 
Professional Spirit 36.16 
Education by Radio 50.00 
Minimum Equipment 26.46 
Libraries 25.00 
Non-Collegiate Education 12.50 

(6) JouRNAL Reprints 73.25 


$3211.68 
Deficit 29.78 


$3181.90 


The report was approved. 

4. Editor-in-Chief: The Editor-in-Chief reported that the JOURNAL 
is progressing smoothly. Its most recent development is the section 
“Contemporary News in Chemistry and Education,’’ which has been 
substituted in the January, 1931, issue for the Local Activities section. 
With the exception of the change in title, the only difference in material 
to be included in this section is that news of general interest to all readers 
will be published, and items of a purely local character will be eliminated. 
The change has been made due to the evident opinion of subscribers, as 
expressed through a recent questionnaire on the JOURNAL, that local 
news has little value for readers in general. 

The report was accepted. 

5. Business Manager: The Business Manager reported that on De- 
cember 27, 1930, there were 8943 subscribers to the JOURNAL OF CHEMI- 
CAL EpucatTION and 10,501 subscribers to The Chemistry Leaflet. 

The following classification of JOURNAL subscribers is based directly 
upon returns received from the subscribers themselves: 


Army Officers Chemistry Students 
Associations Chemistry Teachers 
Assts. to Pres. of Companies...... Clerk in Bd. of Education 
Bank Officials. 

Boards of Education............. 


Chemical Engineers.............. Colleges 
Chemists College Chemistry Depts 
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College Libraries 446 
College Science Depts............ 4 
College Reading Rooms.......... 2 
Companies 

Consulting Chemists............. 
Consulting Engineers 

Deans of Colleges..... 

Dentists. . na 

Directors pe Cuenasies 

Directors of Laboratories 

CGO Soa 6 gion 5 5:31 Sones on aa ew 
Doctors of Philosophy 

Druggists 

Editors 

Engineers 

Entomologist 

General Industrial Agent......... 
General Managers of Co.. 


High-Schools 

High-School Chemistry Depts..... 
High-School Libraries......... 
High-School Science Depts 
Horticulturist... 3... cc cscs 

a COTY) C) "Rg atte Oe REC ae ree eee 
Insurance Agents 

Laboratories 

Le CLS ae ee ee ae nea 
Mechanical Engineers........ 
Merchants 

Metallurgist 


Secretary's Note: 


sent as group subscriptions to students in 66 institutions. 
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Micro-Ballistician 
Miscellaneous 


Pharmacologist...........+. 

Presidents of Colleges 

Presidents of Companies......... 

Principals of High Schools 

Public Accountants. . . 

Publications. . 

Public Eiheasion 

PGB SCHOO? e602 es Ses ee 

Public School Libraries.......... 

Research Chemists 

Sanitary Engineer............... 

WONACORNINIS? 2. os oa woh ones 

Science Students. . 

Science Teachers. . ae : 

Secretaries of Board er E unable 

Societies 

Storekeeper of Company 

Supt. of Public Schools....... 

Supt. of Schools 

Supv. Princ. of Board of Educ.... 

Teachers. . 

Teceaieles:. 

Vice Pres. of Commnaiee.. 

U. S. Possessions and Pevehin 
Subscriptions Not Classified. . . 


Total Subscriptions 


8943 


534 


The above list includes 2351 copies of the JouRNAL which are 
Since a number of these classi- 


fications obviously include chemistry teachers, the following have been arbitrarily 
amalgamated: Boards of Education, Chemistry Teachers, Clerk in Bd. of Education, 
Clerk in High School, Clubs, Colleges, College Chemistry Depts., College Libraries, 
College Science Depts., College Reading Rooms, Deans of Colleges, High Schools, High- 
School Chemistry Depts., High-School Libraries, High-School Science Depts., Principals 
of High Schools, Public Schools, Public School Libraries, Science Teachers, Secretaries 
of Board of Education, Supts. of Public Schools, Supts. of Schools, Supv. Princ. of Board 
of Education, Teachers. 

If we assume that these regrouped classifications are teachers and that a fair pro- 
portion of the 2681 ‘‘miscellaneous”’ and foreign subscribers are also teachers, it seems 
safe to say that not less than 4000 JourNALs reach teachers directly. Of these about 
2500 are in secondary schools and 1500 are in colleges and universities. 


The financial statement of the Business Manager will be published in an 
early issue of THIS JOURNAL. 
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Reports of Committees 


1. Naming and Scope of Committees: WILHELM SEGERBLOM, 
chairman, presented the following report which was approved. 


A letter was recently sent to members of our committee explaining the new pro- 
cedure for bringing new committees into being as authorized at the Cincinnati meeting 
of the Executive Committee. According to this procedure, (a) our committee will re- 
port its findings to the Executive Committee; (b) the Executive Committee will act on 
the report, and (c) the Chairman of the Division will thereafter appoint such com- 
mittees as are authorized. Attached to this letter were copies of the sheets containing 
data of help to the two new committees—‘‘Teaching Load”’ and ‘‘Examinations and 
Tests.’’ Copies of this letter and of these data sheets were distributed to the Executive 
Committee members for their files. 

In compliance with the request of Chairman Swan, the data sheet for the committee 
on Examinations and Tests has been sent to Dr. O. M. Smith, the chairman of the 
committee. 

In regard to a possible member of the committee on Teaching Load for Chemistry 
Teachers, the question has come up of having non-members of the A. C. S. on Division 
committees. Our committee is of the opinion that members of our committees should 
be members of the A. C. S., and that only under very exceptional circumstances (as 
e. g., Dr. Hale’s committee) should non-members be considered eligible. 

At the request of Chairman Swan the names of three New England men have been 
suggested from which to choose one to add to Dr. Hopkins’ committee on Teacher 
Exchange. 

Our committee is of the opinion that it is not wise to elect as a chairman of the 
Committee on Visual Aids any person who is connected with an industrial concern 
manufacturing visual aids. 


2. Visual Aids in Chemical Education: M. V. McGmLL, chairman, 
presented the following report which was approved. 


‘The work which the Committee on Visual Aids in Chemical Education has done 
during 1930 speaks for itself in the five articles which have appeared in the JOURNAL 
OF CHEMICAL EpucaTION.* We hear much in this day about capitalizing the fact that 
students are eye-minded, but the study of visual aids in chemistry this year has shown 
that there is not an abundance of material available which can be used to advantage in 
classroom time. Two reasons apparently can be assigned for this, first the fact that 
most of the material available is produced by industrial concerns who film much ma- 
terial that is interesting, but cannot be classed as chemistry; second, not enough schools 
can afford to rent and buy pictures of the type which would bring out the chemical 
features with a minimum time element to make them a profitable investment for pro- 
ducers. However, there seems to be a willingness on the part of codperating agencies, 
particularly those producing slides, to make available this material, if particular needs 
and definite phases of the work can be brought to their attention. 


* “Visual Aids in Chemical Education. I,’’ J. Cuem. Epuc., 7, 828-33 (Apr., 1930); 
“II. The Program of the Committee on Visual Aids in Chemical Education with 
Reference to Exhibits,” ibid., 7, 1113-4 (May, 1930); “III. Minimum Equipment for 
Visual Education in Secondary Schools,” ibid., 7, 1341-8 (June, 1930); “IV. Films 
Available for Use in Chemistry Classes,’’ ibid., 7, 2916-27 (Dec., 1930); “‘V. Slides 
Available for Use in Chemistry Classes,” zbid., 8, 128-32 (Jan., 1931). 
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It is needless to say that some schools have long been users of visual materials of 
one kind or another. But many have no conception of the possibilities in this field. 
Even to many of those schools which have a moving-picture machine, a definite schedule 
of pictures is impossible because of the use of the auditorium as a place to study. But 
to the majority it is probably a case of never having done it and not knowing how or 
having the inclination to start. 

Of the original plans of the Committee, a few did not materialize: 

1. We had hoped to put on an exhibit of visual aid material at the Cincinnati 
meeting of the A. C. S., but requests to various organizations and to teachers through the 
JOURNAL brought practically no response. 

2. Astudy of motion pictures in two schools where the pictures were shown during 
class time was not complete enough to consider conclusive, but did bring out the follow- 
ing facts: first, it is very difficult to continually book films to fit in with the subject 
matter of the lesson at the time it is wanted; second, about one-half of the material is 
irrelevant so far as its chemical teaching value is concerned; third, in a school where 
there are several sections, and where the cost per student would seem immaterial, 
mechanical difficulties arise; fourth, filling out courtesy cards for companies is too easily 
overlooked; fifth, to be really effective, the teacher must go through and study films 
before class so as to supplement explanations or be ready to answer and ask questions; 
and sixth, since the advent of the ‘‘talkies,”’ the older style movies are not so popular. 

3. Another aim of the committee had been to assemble a list of sources of industrial 
concerns which were willing to furnish illustrative material, samples of their products, 
etc., but considerable correspondence shows that the large majority of companies either 
were flatly opposed to having their name listed or said they had no products for dis- 
tribution. A few were very bitter in their feeling toward teachers who ask students 
to write in for material and displays. It seemed best to carry this report over to an- 
other year. 

The following recommendations are made for the year 1931: 

1. The list of visual aid materials, published in the December, 1930, and January, 
1931, issues of the JouRNAL should be revised, corrected, and added to each year, appear- 
ing in the September issue of the JOURNAL. 

2. An impartial study of motion-picture equipment and slide projectors should be 
made, bringing definite suggestions to schools of various size and financial standing as to 
equipment available for their particular needs. 

3. An effort should be made to obtain from chemistry teachers definite chemical 
facts, theories, fundamentals, and processes that need to be developed from the visual 
standpoint, and then put these facts up to producers of various types of visual aids. 

4. It would seem advisable to devote a half day at the Buffalo meeting of the 
A. C. S. next fall to the subject of Visual Aids. 


3. Chemical Education of the Non-Collegiate Type: R. E. Bowman, 
chairman, transmitted a progress report by letter which was accepted. 

4. Chemical Education by Radio: R. F. McCrackan, chairman, 
wrote that he had conferred in Washington, D. C., with Mr. Levering 
Tyson, Chairman of the National Advisory Committee on Education by 
Radio. It was agreed that chemists and other scientists must be fully 
prepared, when occasion arises, to furnish speakers and subject matter 
for hook-ups of whole chains 


It seems that we may assume as a working proposition that the radio managers are 
as anxious as the scientists to have several hours a week given systematically to educa- 
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tion in the sciences, and that plans should be laid for several years at a time instead of 
for one only, and that a plan to remunerate speakers should be worked out. We intend 
to have an extensive correspondence with the chemists of the country trying to find men 
best suited to compose talks on chemistry and to deliver them, both for single stations 
and for hook-ups. And we shall try to know the prevailing sentiment of chemists in 
regard to the true value of education in chemistry by radio. We shall continue to col- 
lect books, papers, and clippings relating to our field. 


5. Chemistry Clubs: M. V. McGILL, chairman, reported as follows: 


The good work started by The Chemistry Leaflet shall be continued by making the 
Leaflet the official organ of Chemistry Clubs. Each issue might well include a chemistry 
club exchange of ideas; detailed descriptions of workable demonstration experiments for 
club programs; contests between clubs; etc. Each Local Section of the A. C. S. should 
be urged to have a ‘‘Chemistry Club Night” as one of the features of its regular program. 


The report was accepted. 
6. Chemistry Libraries: Rurus D. REED, chairman, presented a 
progress report by letter which was accepted. 
This committee proposes to survey the various fields of chemistry with the help of 


authorities in each field, and to prepare separate work lists, giving titles, authors, pub- 
lishers, cost, copyright date, and other significant information. 


The Executive Committee recommended the inclusion of a few lines of 
description after any title which was not entirely clear. 
7. Correlation of High-School and College Chemistry: Nem E. 
GorDOoN, chairman, presented a progress report which was accepted. 
Letters requesting opinions on the correlation outline have been sent out to repre- 


sentatives of high schools and colleges in all the states, and criticisms are now being 
received. A report of the results will be made at the Indianapolis meeting. 


8. Labels: Joun M. MICHENER, chairman, presented by letter a 
progress report which was accepted. 


This committee plans to distribute for criticism copies of its last report [J. CHEM. 
Epuc., 7, 2937-42 (Dec., 1930)] containing the list of proposed labels. After the final 
revision has been made, the committee will work to secure its adoption by publishers of 


label books. 


9. Major Topic Organization of High-School Chemistry: Harry A. 
CARPENTER, chairman, presented a progress report by letter which was 
accepted, 

Secretary's Note: The chairman of this committee is planning a rather extensive trip 
during the spring of 1931 which will enable him to visit a large number of schools. It is 
his intention to discuss with as many chemistry teachers as possible the plan which he is 
promoting in the Rochester, New York, school system. 


10. Minimum Equipment for High-School Chemistry: J. H. JENSEN, 
chairman, reported by letter that lists of minimum equipment and chemi- 
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cals for use by the individual pupil are now ready to be submitted to the 
Senate of Chemical Education for suggestions as to quantity, grade, etc. 

11. Preparation of High-School Chemistry Teachers: A. J. CuRRIER, 
chairman, presented by letter the following report which was accepted: 


The report presented as a part of the “Symposium on Teacher Training”’ at the Cin- 
cinnati meeting has been extended and was published in the JouRNAL OF CHEMICAL 
EpucaTION [CuRRIER, “The Sectioning Problem in General Chemistry,” J. CHEM. 
Epuc., 8, 328-30 (Feb., 1931)]. It shows the present unsatisfactory situation very 
clearly and suggests means for improvement. 

We expect to send reprints of the report with a request for careful consideration of 
the name to the accrediting agencies, the state departments of education, and the secre- 
taries of the local sections of the American Chemical Society. 

The committee has made a thorough study of the problem and is presenting its 
findings with recommendations to the responsible agencies. The responsibility there- 
fore rests upon them in the way of modification of present requirements for the training 
and certification of chemistry teachers. With this accomplished, it would seem that the 
purpose of the committee has been fulfilled. We recommend therefore that the com- 
mittee be discontinued upon presentation of its final report at the spring meeting of the 
American Chemical Society. 


12. Teacher Exchange: B. S. Hopkins, chairman, reported as fol- 
lows, by letter: 


We have thought best to organize on a semi-geographical basis. Each member of 
the committee is expected to secure the active codperation of teachers in his part of the 
country. In this way we hope to be able to arrange an exchange of positions which will 
be mutually helpful to those concerned. Our greatest problem now seems to be to se- 
cure the codperation of teachers throughout the country. 


This progress report was accepted. 
13. Teaching Load for Chemistry Teachers: J. E. MILLs, chairman 
of this new and not yet fully organized committee, presented by letter a 


progress report which was accepted. 
14. Women’s Club Study Course: HARRISON HALE, chairman, re- 


ported by letter as follows: 


Your committee on Women’s Club Study Course in chemistry wishes your advice. 
During the past year, through the News Service, wide publicity was given to the Clyb 
Study Course, especially in the New York papers and in the local papers at the time of 
the Atlanta and Cincinnati meetings. Much of this came after clubs had chosen their 
course of study for the following year. 

Letters were written to officers of many clubs with only a low percentage of answers. 
Letters were sent also to several hundred members of the American Chemical Society 
asking them to bring the course to the attention of clubs in their vicinity. The replies 
received from these members and their interest and willingness to help were gratifying. 

However, there are not more than five clubs enrolled for the course and all of these 
are in Arkansas, Oklahoma, and Mississippi. It has been suggested that some member 
of the Society be asked to take charge of the work in each state. 


The report was accepted. 
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15. Special Committee to Study and Prepare a Report upon the 
Subscription Lists of the JouRNAL OF CHEMICAL EpucaTION: NEIL E. 
GorpDOoN, chairman, reported as follows: 


On October 15, 1930, a questionnaire was sent out to JouRNAL subscribers asking 
for opinions as to the relative merits of various types of articles published in the JOURNAL 
and as to the size of the publication itself, with suggestions as to any additions or elimina- 
tions that might be desired. Of apptoximately 4000 questionnaires mailed to sub- 
scribers, 1485 (87%) were returned as of December 31, 1930. The following is a tabula- 
tion of the replies: 

Most 
Helpful Helpful Unmarked 

Frontispiece with Biographical Sketch..... 856 222 407 
Editorial Section 809 158 518 
General Review Articles................. 692 455 338 
Historical Articles 760 438 287 
Educational Studies and Statistics........ 593 360 532 
Peacning Methods......6.6. 6604600000000 446 668 372 
Experiments and Apparatus............. 624 591 270 
Correspondence Section 448 50 987 
LE SS St ee ne ee 768 206 511 
Pe oro eae Cok eo anaes Wedeins 683 320 482 
Local Activities Section 511 98 876 
CMR OVINE 5 is. ho paleedadedsetes 848 243 394 
600 66 819 

1063 (No) 175(Yes) 247 


The Secretary, who served as the other member of this committee, about the same 
time mailed a letter to 400 former subscribers who had dropped their subscriptions, ask- 
ing if they had been dissatisfied with the JoURNAL in any way. Fifty-three replies were 
received (12!/2%), fourteen of which certified that subscriptions had been renewed. 
Those who had frankly dropped the JouRNAL were distributed as follows: 


Changed profession 

No time to read 

Finances will not permit 

Miscellaneous (in most cases involving change in profession).. 8 


It is obvious that the large turnover among subscribers to the JOURNAL who are 
teachers of secondary chemistry must bear some relation to the large employment turn- 
over among the same group. It seems reasonable to conclude that a considerable pro- 
portion of the 37!/.% who did not respond to the letter of inquiry are not now teaching 
chemistry. 


The report was accepted and the committee discharged. 


Miscellaneous Business 


1. It was voted to grant requests of standing committees as follows: 
(a) Committee on Naming and Scope of Committees: $20.00 to 
December 31, 1930, and up to $25.00 during 1931. 
(b) Chemical Education by Radio: $35.00 for immediate use. 
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(c) Preparation of High-School Chemistry Teachers: up to $20.00, 
for immediate use. 
Teaching Load for Chemistry Teachers: Up to $25.00 for imme- 
diate use. 

(e) Visual Aids in Chemical Education: $18.75 to December 31, 
1930. ; 

2. The Secretary was instructed to set a time at each convention of the 
A. C. S. for meetings of the standing committees. 

Note: For the Indianapolis meeting, the period from 11-12 following the Senate 
meeting, Wednesday, A.M., April 1st, has been so designated. The place will be announced 
later. 

3. Voted to accept resignation of M. V. McGILu as chairman of Com- 
mittee on Chemistry Clubs. 

4. Voted the members of the editorial board be placed upon the com- 
plimentary subscription list of the JouRNAL OF CHEMICAL EDUCATION, 
each departmental editor to be allowed two additional copies of each issue 
for his departmental use. 

5. The following departmental editors were appointed for a period of 
three years beginning July 1, 1931: 

W. McPHERSON Graduate Chemistry 
H. C. SHERMAN Undergraduate Chemistry 
L. C. NEWELL Historical Chemistry 
R. E. Rose Industrial Chemistry 


W. SEGERBLOM High-School Chemistry 
R. A. BAKER Abstracts 


6. Voted to authorize J. N. Swan to go through the JouRNAL records 
which have accumulated in the office of the Business Manager and to 
make such disposition of them as to him seems warranted. 

7. The budget for 1931 was discussed and adopted as follows: 


Expenditures: 
Stationery for officers and committees....................4. $300.00 
Miscellaneous postage 50.00 
Standing committees, at least 500.00 
Mid-winter Meeting of the Executive Committee 400.00 
Semi-annual meetings 200.00 
Dr. Swan’s services (Office of the Business Manager)......... 450.00 
Secretary’s Office 
Secretarial assistance 2400.00 
Traveling expenses 200.00 
Postage, telegrams, etc 300.00 
Oper Un EMS ere ie hen Siac a ee che clo orc rune 250.00 
Stationery for officers and committees. xe 300.00 
Membership forms, circular letters, cnsntitution, sesions eee 250.00 


$5600 .00 
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Receipts: 
Enrolment fees—active members $100.00 
Requested of The Chemical Foundation 5500.00 


$5600 . 00 


8. It was voted to request the Committee on Naming and Scope of 
Committees to consider the advisability of appointing committees to 
study the following problems: 


(a) Correspondence courses. 

(b) Minimum standards of teaching force and equipment for various 
degrees in chemistry. 

(c) Vocational guidance. 

(d) Juvenile training in chemistry. 

(e) Museums. 

(f) Optimum size of recitation and laboratory sections. 


Adjourned at 12.30 p.m., having been in session as follows: Friday, 
January 2nd, 10.00 a.m. to 12.45 p.m., and 1.30 to 5.30 p.m.; Saturday, 
January 3rd, 9.00 a.m. to 12.30 P.M. 

R. A. BAKER, Secretary 


Dose of Copper Needed to Make Oysters Settle Down. Young oysters will not 
forsake a roving life and settle down to business until they have had a taste of copper. 

This has been discovered through researches of H. F. Prythearch of the U. S. 
Bureau of Fisheries, who has been investigating the life history of oysters as a part of 
the government’s drive to make oysters more abundant again. 

When an oyster first hatches from the egg, it lives for a couple of weeks as a free- 
swimming larva, propelled through the water by the lashings of a multitude of hair-like 
processes called cilia. This free-swimming period in their lives secures the wide dis- 
tribution of the oyster young. 

At about two weeks of age it is ripe to settle down. But it does not do so unless it 
receives its dose of copper. Lacking that, it continues to swim aimlessly about, becomes 
prematurely old and dies a prey to swarming microérganisms. 

If it gets its few molecules of copper, its cilia cease to wave, and it settles to the 
bottom. There it protrudes its one foot, and proceeds to crawl laboriously about for a 
while. 

Finally it extrudes a little glue-like stuff, plants one of its two shells squarely in 
that, and thereafter is a fixed and solid citizen of the oyster commonwealth. 

It takes very little copper to make an oyster larva quit swimming and adopt the 
sessile life of the adult form. One part of copper in fifty millions of water will turn the 
trick. Mr. Prythearch demonstrates the importance of copper in oyster ‘‘setting’’ to 
oystermen by first showing them the free-swimming larvae under the microscope, and 
then dipping a penny in the water for a few seconds. Enough copper salt dissolves off 
the coin in that brief period to have the needed effect on the young oysters. 

The relation of copper to oyster ‘‘setting’’ was discovered by accident, through the 
introduction of minute traces of copper into laboratory water supplies from a hrass- 
lined pump. In nature, the copper is brought down to the brackish water of the oyster 
beds by freshwater streams.—Science Service 





Correspondence 


AN OFFICE SEEKER OF SOME INITIATIVE 


Editor’s Note: One of our correspondents, Dr. A. E. Marshall, 501 Fifth Avenue, 
New York City, interested in the history of The Much Woolton School, founded some 
time in the 1500’s and said to be “‘the oldest Lancashire elementary school,”’ recently 
ran across a copy of a delightful letter preserved in the Warden’s Books of Childwall. 
The letter,* which is printed below, is a marvelous example of the gentle art of letter 
writing as practiced in the 17th century and will doubtless be of interest to those educa- 
tors who concern themselves with happenings of the past. 


Childwall, Aug. 7, 1641 


Mr. CasE,— 

It seemes you intend to teach a Parish Schoole here att Much Woolton, 
without the consent of the Parish; and indeed against the generall vote 
of the Parishioners; it is well knowne the house was built at a common 
charge, and for likewise was the stocke then raysed and beene ever since 
continued and augmented: therefore we conceive that all have interest 
in the choise of a master. Now for your part: the truth is you have 
tvred us in this kind, above tenne yeares agoe: (as you have done other 
neighbour Schooles, both before and since): besides in thus goeing about 
to make new titles, you endeavour as much as in you lyes, to stirr up suits, 
factions and debates in the parish. Soe haveing seriously considered of 
this cause (which soe neereley conceives us), these are in a faire and 
loveing way to wish you in time to desist, and in case you be obstinate, 
then to give you notice that you are not to expect any schoole wages but 
what you may obtaine by lawe. Thus haveing in the beginning given 
you this friendly warneing. 

Your loveing friends: 
(here follow the names of 59 Tithe Payers) 


CENTIGRADE-FAHRENHEIT TEMPERATURE CONVERSION , 


DEAR EDITOR: 
Recent notes in the JOURNAL OF CHEMICAL EDUCATION have discussed 


the advantages of different methods for calculating Centigrade-Fahren- 
heit temperature conversions. Joseph G. Blann, in the December issue,' 
uses the equivalence of 212°F. and 100°C. as the point of reference in order 
to eliminate the troublesome 32°F. transition involved when one starts 
with the equivalence of 32°F. and 0°C. Inthe February issue, both Alfred 

* Brown, R. Stewart, ‘Notes on Childwall,’’ Liverpool, 1919. 

1 BLANN, J. CHEM. Epuc., 7, 2946-7 (Dec., 1930). 

727 
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M. Ewing? and Herman W. Woods? call attention to the much simpler 
system of referring calculations to the equivalence of —40°F. and —40°C. 
In both places emphasis is placed on the graphical presentation of the tem- 
perature scales and the relative sizes of the two units. 

For the beginning student and his teacher, the graphical presentation 
of the relation between the two temperature scales is perhaps more impor- 
tant than the formula, whatever formula is suggested, because the student 
who has such a picture clearly in mind can make his calculations intelli- 
gently without the need of memorizing algebraic expressions or limiting 
himself to any one point of reference. 

The advanced student, or the practicing chemist or engineer, is not likely 
to come out with a wrong result in this simple conversion, but if he en- 
counters it frequently he may welcome the following suggestion which fur- 
ther simplifies the arithmetic involved in converting temperatures from de- 
grees Centigrade to degrees Fahrenheit. 

Given the Centigrade value, add to it one-tenth the difference obtained by 
subtracting that value from 160, and double the result. 

When a rapid conversion must be made mentally, this method will be 
found much easier to handle than any other, since it avoids the fraction 
9/5 altogether and the value (160—°C.)/10 can always be obtained at once 
by inspection. For example: 

ss OF 45 72.3 148 500 17.460 

(160 —°C.)/10 Mio 9.77 _1.2 —34.0 14.254 

56.5 82.07 149.2 466 31.714 

a 113 164.14 298.4 932 63.428 
The method is perfectly accurate and can be derived from the more familiar 
formula as follows: 
. °F, = 2°C. + 32 


2°C, — BC. 4+ 32 


160: = °C. 
5 
160 — °C. 
10 ) 


= 2°C. + 


= 2(°c. + 


A similar method for the reverse conversion, viz., 
°C, = I/y (-F. = aE), 


offers no advantage over the methods previously suggested because it still 
involves division by 9. ROBERT N. WENZEL 
MELLON INSTITUTE OF 


INDUSTRIAL RESEARCH 
PITTSBURGH, PENNA. 


2 Ewinc, J. CHEM. Epuc., 8, 370 (Feb., 1931). 
3 Woops, itbid., 8, 370 (Feb., 1931). 
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DEAR EDITOR: 

The criticisms made by Blann!' concerning the 32° method of conversion 
seem to many teachers to be well founded. 

In teaching elementary physics for many years I have employed as the 
basis for a very simple rule the two facts, (1) that the relative magnitude of 
the two kinds of degrees is in the ratio 5/9, and (2) that the number minus 
40° expresses the same temperature in both scales. 


Rule (1) To the given temperature add 40; 
(2) Multiply this sum by 5/9 or 9/5; 
(3) From this product subtract 40. The remainder is the desired 
temperature expressed in the other scale. 


For those who desire a mathematical formula the relation may be ex- 


pressed 
F.+40 _ C.+40 
180 ~~ 100 
or 
F.+40 CC. +40 
9 5 








Hupert G. SHAW 


GEORGIA SCHOOL OF TECHNOLOGY 
TLANTA, Ga, 


DEAR EDITOR: 

In connection with the article by Blann' in a recent issue of the JOURNAL 
oF CHEMICAL EpucaTION, the results of the application of the following 
plan of temperature conversion to a teaching experiment may be of interest. 


F. 
212 b. p. 





f. p. 








—40 








Drawing the diagram herewith reproduced as points are mentioned, the 
pupils fasten first the idea of three points of equivalence on the two scales. 
Then the degree-distance between these points is called to their attention, 
and the intervals indicated are reduced to lowest terms, fastening the 
concept of the 9:5 ratio. This ratio is tried out on a few examples, such 
as 110°C. being 18°F. more than 212°F.; this also shows the better students 
how they may use the 1.8 multiplier instead of 9/5 (or also 1.8 as a divisor 

1 BLANN, J. Cuem. Epuc., 7, 2946-7 (Dec., 1930). 
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instead of multiplying by 5/9). It pays to use a few examples involving 
negative readings. The rule is simply ‘“‘add 40, multiply by your fraction, 
subtract 40” and applies in either direction. With the ratio of 9°F. = 
5°C. in mind, the proper fraction is easily selected, for the student is made 
to realize that there are more F. degrees than C. degrees for a given interval. 

The experiment in teaching was applied to three ability-grouped classes 
in general science at West High School, Cleveland. The x, or best group, 
was two days ahead of the other groups, and was given the old method 
using the addition or subtraction of 32° on the Fahrenheit side. After 
two class periods, less than 60% of the class could perform the conversion 
with consistent accuracy. The third day, about 20 minutes served to bring 
the entire group to a comprehension of the ‘‘minus 40 method,’ and the 
performance was almost perfect. The v, or average group, was given only 
the method shown here, with the use of fractions only—not the 1.8 decimal. 
They mastered the situation to a 90% performance within 35 minutes. 
The lowest group was not strictly z, but managed to attain over 75% per- 
formance within a 45-minute period; about ten minutes more spent with 
the few individuals who needed it served to bring comprehension to them. 

At a later date, in two classes in chemistry which were fairly well equated 
on chemistry performance, the two methods were tried, the “32 method”’ 
in one group and the “minus 40 method” in the other. The resulting tabula- 
tion of errors is not at hand, but was so overwhelmingly in favor of the 
“minus 40 method”’ that the other has since been discarded entirely. 

The writer has set up a further analysis of such errors, by a battery of 
tests now being used in codperation with the state-wide testing program 
of the Department of Education of Ohio. The results of analysis of 
several thousand papers will soon be available. 


HAROLD WM. BAKER 


BUREAU OF EDUCATIONAL RESEARCH 
THE On10 STATE UNIVERSITY 
CoLtumBus, OHIO 


Three Motion Pictures Available for Free Use in Educational Institutions. The 
De Frenes & Company of Wilkes-Barre, Penna., announce for free use in educational 
institutions the following three motion pictures: 

“The Wonders of Anthracite,’ two reels. This picture is a highly educational 
film on the geology, history, mining, and preparation of anthracite coal. 

“The Chemical, Ethyl Alcohol,’’ two reels. This picture shows the making of in- 
dustrial alcohol from the cutting of the sugar cane through to the denaturing of alcohol 
under Federal supervision. It includes the making of yeast cultures, fermentation, and 
distilling processes, also the by-products of manufacture. 

“American Glove Craft,’’ three reels. This film shows the complete process of 
tanning various kinds of glove leather and the making of fine leather gloves. 

All three films are available in 16-mm. and 35-mm. safety stock. 





CODE OF ETHICS, THE AMERICAN INSTITUTE OF CHEMISTS 


The profession of chemistry has become an increasingly important 
factor in the progress of civilization, and in the welfare of the community. 
Chemists are entitled to the position and authority which will enable 
them to discharge their responsibilities properly and to render effective 
service to humanity. In order that the honor and dignity of the pro- 
fession be advanced and maintained, THE AMERICAN INSTITUTE OF 
CHEMISTS has prepared the following code to define the rules of profes- 
sional conduct and ethics, binding on its members. 

1. Every individual, on entering the profession of chemistry and 
thereby becoming entitled to full professional fellowship, incurs an 
obligation to advance the science and art of chemistry, to guard and 
uphold its high standard of honor, and to conform to the principles of 
professional conduct. 

2. It is the duty of a chemist to bear his part in sustaining the laws, 
institutions, and burdens of his community. 

3. The chemist shall not knowingly engage in illegal work or co- 
operate with those who are so engaged. 

4. A chemist shall carry on his professional work and act in a strict 
spirit of fairness to employers, contractors, and clients, and in a spirit of 
personal helpfulness and fraternity toward other members of the chemi- 
cal profession. 

5. He shall refrain from associating with or allowing the use of his 
name by any enterprise of questionable character. 

6. He shall advertise only in a dignified manner, being careful to 
avoid misleading statements. 

7. He shall codperate in upbuilding the profession by exchanging 
general information and experience with his fellow chemists, and by 
contributing to the work of technical societies and the technical press, 
where such information does not conflict with the interests of his client 
or employer. It is very desirable that the first publication regarding 
inventions or other scientific advances be made through the technical 
societies and technical publications and not through the public press. 
Care shall be taken that credit for technical work be attributed as far as 
possible to the real authors of the work. 

8. If in his opinion work requested of him by clients or employers 
seems to present improbability of successful results, he shall so advise 
before undertaking the work. 

9. He shall be conservative in all estimates, reports, testimony, etc., 
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and especially so if these are in connection with the promotion of a busi- 
ness enterprise. 

10. He shall not accept compensation, financial or otherwise, from 
more than one interested party without the consent of all parties con- 
cerned, and shall not accept commissions from outside parties on sales 
to his client or employer without their knowledge. He is, however, in 
no way debarred from accepting employment for more than one employer 
where there is no conflict of interests. 

11. He shall not use any unfair, improper, or questionable methods 
of securing professional work or advancement, and shall decline to pay 
or accept commissions for securing such work. 

12. He may use all honorable means in competition to secure pro- 
fessional employment but shall not, by unfair means, injure directly or 
indirectly the professional reputation, prospects, or business of a fellow 
chemist; and shall not attempt to supplant.a fellow chemist after definite 
steps have been taken toward the latter’s employment. 

13. He shall not knowingly accept employment by a client or em- 
ployer while the claim for compensation or damage, or both, of a fellow 
chemist, previously employed by the same client or employer and whose 
employment has been terminated, remains unsatisfied, or until such 
claim has been referred to arbitration, or issue has been joined at law, or 
unless the chemist previously employed has neglected to press his claim 
legally. 

14. He shall be diligent in exposing and opposing such errors and 
frauds as his special knowledge enables him to recognize. 

15. Any infractions of these principles of professional conduct, com- 
ing to his attention, shall be reported to the Ethics Committee of The 
American Institute of Chemists. 

16. He shall not attempt to compete with a fellow chemist on the 
basis of professional charges, by reducing his usual charges in order to 
underbid, after being informed of the charges named by the competitor. 

17. He shall not accept any engagement to review the professional 
work (except journal articles and similar scientific publications, and in 
litigation) of a fellow chemist without the knowledge of such chemist, or 
unless the connection of such chemist with the work has been terminated. 

18. When undertaking work for a client or employer, he should enter 
into an agreement regarding the ownership of any and all data, plans, 
improvements, patents, designs, or other records which he may develop 
or discover while in the employ of such a client or employer. In the ab- 
sence of a written understanding the following principles are held to 
apply: 

(a) If a chemist uses information obtainable only from his client or 

employer which is not common knowledge or public property, any 
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results in the form of designs, plans, inventions, processes, etc., 
shall be regarded as the property of the employer. 

(b) If a chemist uses his own knowledge, or information, or data which 
by prior publication or otherwise are public property, then the 
results in the form of designs, plans, inventions, processes, etc., 
remain the property of the chemist, and the client or employer is 
entitled to their use only in the case for which the chemist was 
retained. 

(c) All work and results accomplished by the chemist outside of the 
field for which he was employed or retained are the property of the 
chemist. 

(d) Special data or information obtained by a chemist from his client 
or employer, or which he creates as a result of such information, 
are to be considered confidential, and while it is ethical to use such 
data or information in his practice as forming part of his profes- 
sional experience, its publication without permission is improper. 


19. He shall as far as possible in consulting work fix fees at a point 
high enough to warrant complete and adequate service. Unreasonably 
low charges for professional work tend toward inferior and unreliable 
work. In fixing fees it is proper for him to consider: 


(a) The time and labor involved, the novelty and difficulty of the mat- 
ter, and the experience and skill necessary. 

(b) Whether the employment precludes other employment in similar 
lines or will involve the loss of other business while engaging in the 
particular work. 

(c) Customary charges of chemists for similar service. 

(d) The magnitude of the matter involved, and the benefits resulting 
to the client from the services. 

(e) The character of the employment, whether casual or for an estab- 
lished and constant client. 


20. While it is desirable that chemists engaged in teaching and re- 
search should be permitted to use their special knowledge and skill in 
direct service to individual clients, it is prejudicial to the welfare of the 
profession for such services to be rendered at rates which ignore ordinary 
costs of equipment, supplies, and overhead expenses. 

21. Having established a fair fee and billed same to a client, he should 
oppose any effort of a client to have such fee reduced without real and 
sufficient cause. Wherever compatible with self-respect and the right 
to receive a reasonable recompense for services rendered, controversies 
with clients regarding compensation are to be avoided. There should, 
however, be no hesitation to apply to the courts for redress to prevent 
injustice, imposition, or fraud.— The Chemist, 8, 47-9 (Nov., 1930). 





Abstracts 


APPARATUS, LABORATORY PRACTICE, AND DEMONSTRATIONS 


An Adjustable Drop-Control for Burets. F. HoLLANDER. Science, 73, 45-6 
(Jan. 9, 1931).—As shown in the figure, the stationary part of the drop-control (EG/JH), 
which carries the stop (H), is attached to the sleeve of the stopcock; the movable 
handle (A) which strikes against the 
stop is attached to the glass plug. 
To insure rigidity of the handle, the 
rod (C’) can be screwed tight against 
the handle of the plug (B) and can 
be clamped there by means of the 
nut (D). The stationary part of the 
device is clamped to the wider end 
of the glass sleeve by means of the 
semi-circular bands (£’ and EE”), 
which are fastened together by two 
screws (F). One of these bands (F’) 
is an extension of the body (G); the 
other band is separated fromit. The 
rod (#) serves as a stop to the rotat- 
C, ing rod (C’ or C”) when it is desired 

é lS —— to release a drop of reagent. This 

Uk stop is set perpendicularly into the 

Rie A arm (J) which in turn is supported by 

wala (G). Support is effected by means 

of the projection (M) which passes 

through a hole in (G) and is held 

there by a pin, thus permitting a 

slight rotation of the arm (J) about 

the pin asafulcrum. The rotation is 

controlled by the screw (K) which 

passes through (J) and rests against 

(G). Movements of the arm, im- 

parted by the screw, are opposed by 

the spring (LZ), which is held in a sec- 

ond hole in (G) by means of a pin. The free end of the spring is extended in such a way 

as to pass against the lower end of (J). In attaching the stationary part, the body (G) 

is set at such an angle to the vertical that when the rod (C”) touches the stop (H), drops 

will flow from the buret tip at a slow but steady rate. Flow is controlled by adjusting 
the screw (K). G. H. W. 

A New Method for Recording Electrons. P.H. Carr. Rev. Sci. Instruments, 1; 
711-48 (Dec., 1930).—‘‘A brief review is given of the use of photographic plates for the 
recording of electrons. Photographic plates are rendered more sensitive to the action 
of electrons by the application of a small amount of certain oils; but whether oiled or 
not, photographic plates are insensitive to the action of electrons when they strike the 
plate with a speed of less than 25 equivalent volts. This work indicates that the sensi- 
tizing action of oil is largely due to cathode-luminescence of the oil, and that the failure 
of the photographic plate to record low-speed electrons is due to the high electrical re- 
sistance of the photographic emulsion. Announcement is made of the discovery of the 
fact that metal surfaces are affected by electron bombardment in such a way that the 
bombarded regions react differently toward certain vapors than do the unbombarded 
regions. This effect has been observed even when the speed of the impinging electrons 
was only 12 equivalent volts. Experiments on silver and gold are presented in detail, 
and the practical use of the effect for electron recording demonstrated. Possible causes 
of the effect are also discussed. When the two methods for recording electrons are com- 
pared, it is found that the photographic method has the advantage of speed and ease of 
reproduction, while the metal method has the advantage of reliability, freedom from 
charging up, and insensitivity to light. Moreover, the metal method can be used for 
lower speed electrons than can the photographic method.” 1. nl OR. o 
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Silvering Mirrors. Brass World, 26, 303 (Nov., 1930).—A process is given for 
silvering mirrors and is recommended to give excellent results. Re LL... Hi. 
Make Synthetic Dyes at Home. R. E. Saptiter. Sci. & Jnv., 18, 814 (Jan., 
1931).—Directions for preparing methyl orange, fuchsine, indigo, phenol, fluorescein, 
and eosin are given for the amateur chemist. Illustrated. B..E.:C, 
Textile Microscopy. H. Exiis. Textile Recorder, 48, 33-4 (Dec., 1930).— 
Directions are given for preparing type specimens of vegetable fibers. This includes 
discussion of various media, methods of mounting, and preparation of cross-sections. 
Illustrated. Third in series on this subject. Eka €. 
Future Textile-Laboratory Practice. G. B. Haven. Textile World, 79, 42-4 
(Jan. 3, 1931).—Second and concluding instalment of abstract of paper given at meeting 
of Textile Committee of American Society for Testing Materials. Prof. Haven, who is 
in charge of textile research at Massachusetts Institute of Technology, describes ap- 
paratus for testing thickness, abrasion, resilience, and bursting strength in this article. 
E..L. C. 
The Detection and Determination of Pyridine. S. B. TALLANTYRE. Chem. & 
Ind., 49, 466T-468T (Dec. 5, 1930).—Several methods for the extraction and precipi- 
tation of pyridine bases are described. One or two cc. of a dilute solution of cyanogen 
bromide in water, with one drop of aniline, if shaken with 50 cc. of 0.001% pyridine solu- 
tion will give a bright yellow color. This seems to be a specific test for pyridine. 
E.R. W. 
Inorganic Lubricants. III. Mixtures of Aqueous Liquids with Non-Reacting 
Solids. W. A. Boucuton. J. Am. Chem. Soc., 52, 4835-6 (Nov., 1930).—Water 
mixed with fine powders to form a paste may be used as a lubricant. ‘‘Of the mixtures 
prepared, the best for general use were those of kaolin and of graphite, with calcium 
chloride solution.” 
Useful in working with organic water-insoluble liquids or gases which attack 
organic lubricants. Hoe. 
Inorganic Lubricants. IV. Lubricants for Temperatures Above and Below 
Normal. W. A. Boucuton. J. Am. Chem. Soc., 52, 4858-60 (Dec., 1930).—Aqueous 
metaphosphate and metaphosphoric acid solutions heated to the proper temperature 
yield clear viscous solutions capable of operating up to 160 degrees. 
Certain fused salts mixed with kaolin or graphite can be used as high as 360 degrees. 
For temperatures below normal metaphosphoric acid is useful down to —75 degrees. 
H. H. Kk. 
The Development of the Organic Elementary Analysis. See this title on page 745. 
TEACHING OBJECTIVES, METHODS, AND SUGGESTIONS 


Laboratory Supply Companies. J. M. MicHEeNner. Sch. Sci. Math., 30, 962, 
964 (Nov., 1930).—‘‘It is quite common to find a science teacher who buys chemicals 
and apparatus from only one or two laboratory supply companies and who does not 
know that there are many other firms in this business. These companies are scattered 
all over the country and all of them publish catalogs, some of them very complete and 
containing information of much value to the science teacher. 

“It would pay practically every science teacher to obtain copies of the catalogs of 
these companies because a study of their catalogs will give much information, and an 
increasing acquaintance with the many different kinds of apparatus which are illustrated 
and described therein. A list of the companies and their addresses is as follows: 

BIOLOGICAL SUPPLY COMPANY, 1176 Mt. Hope Avenue, Rochester, N. Y. 

BRAUN-KNECHT-HEIMANN CoMPANY, 576 Mission Street, San Francisco, Calif.’ 

BRAUN CORPORATION, 363 New High Street, Los Angeles, Calif. 

BURRELL TECHNICAL SUPPLY COMPANY, 1704 Fifth Avenue, Pittsburgh, Penna. 

CAMBRIDGE BOTANICAL SuPPLY COMPANY, 1 Lexington Street, Waverley, Mass. 

CENTRAL SCIENTIFIC CoMPANY, 460 East Ohio Street, Chicago, III. 

CENTRAL SCIENTIFIC Co., EASTERN Division, 79 Amherst Street, Cambridge, Mass. 

CHICAGO APPARATUS CoMPANY, 1735 N. Ashland Avenue, Chicago, III. 

CHEMICAL RUBBER COMPANY, THE, W. 112th Street and Locust Avenue, Cleveland, 
Ohio. 

CINCINNATI SCIENTIFIC COMPANY, 210 E. 2nd Street, Cincinnati, Ohio. 

CLAFLIN COMPANY, GEORGE L., 70 South Main Street, Providence, R. I. 

DAIGGER AND Company, A., 159 W. Kinzie Street, Chicago, III. 

DENVER FIRE CLAy Company, 1742-46 Champa Street, Denver, Colo. 

EBERBACH AND SON Company, Ann Arbor, Mich. 

EIMER AND AMEND, Third Avenue, 18th to 19th Streets, New York, N. Y. 
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EMPIRE LABORATORY SUPPLY CoMPANY, 507 W. 132nd Street, New York, N. Y. 

FISHER SCIENTIFIC CoMPANY, 709 Forbes Street, Philadelphia, Penna. 

GREINER COMPANY, EmiL, 55 Vandam Street, New York, N. Y. 

HEIL CHEMICAL COMPANY, HENRY, 212 S. Fourth Street, St. Louis, Mo. 

KAUFFMAN-LATTIMER COMPANY, 41 E. Chestnut Street, Columbus, Ohio. 

KNyY-SCHEERER CORPORATION, 10 W. 25th Street, New York, N. Y. 

LABORATORY MATERIALS Company, 640 E. 71st Street, Chicago, III. 

McKEsson-BEDSOLE-COLVIN-O’ DELL, 1706 First Avenue, Birmingham, Ala. 

PALO Company, 153 W. 28rd Street, New York, N. Y. 

SARGENT AND ComMPANY, E. H., 155 E. Superior Street, Chicago, III. 

SCHAAR AND COMPANY, 556 W. Jackson Boulevard, Chicago, III. 

Tuomas Company, ARTHUR H., W. Washington Square, Philadelphia, Penna. 

UNIVERSAL SCIENTIFIC Company, 11 E. Austin Avenue, Chicago, III. 

UNIVERSITY APPARATUS COMPANY, 2229 McGee Avenue, Berkeley, Calif. 

WELCH SCIENTIFIC Company, W. M., 1516 Orleans Street, Chicago, III. 

WILKENS-ANDERSON CoMPANY, 217 N. Desplaines Street, Chicago, IIl. 

WILL CorPoRATION, 845 Merle Street, Rochester, N. Y.”’ B. H. B. 

Some Heroes Who Deserve Attention. L. P. Mimrter. AHigh-Sch. Teacher, 6, 
414 (Dec., 1930).—‘‘The heroes of science ... are . . . deserving of attention in our high 
schools . . . (along with) the heroes of wars or of letters.’”” The author advocates co- 
operation among English, history, and science teachers in presenting to high-school 
pupils the joint accomplishments of the heroes of science, and the methods used by them 
in arriving at those results. Several suitable sources of material are mentioned. 

BC. E. 

The Notebook Problem. Epit. Sci. Classroom, 10, 1 (Nov., 1930).—The two 
major considerations in the article are (1) the value and (2) types of notebooks. 

Values are listed as induce pupil activity, train in concise and accurate expression, 
help measure pupil progress, lend coherence to the work, aid review, and may become a 
source of pupil motivation when properly handled by the teacher. 

Two types of books are set forth, the most common being that which demands 
uniform records from all. This may go so far as io even prescribe the steps for the write- 
up of an experiment or a demonstration. The other type of book permits each pupil 
to have much leeway in the choice of subject matter that goes into it and the style in 
which it shall be made up. The second type is the one which is most likely to motivate 
the pupil to do some self-initiated and creative work. 

Some wholesome suggestions for the teacher’s guidance in making the most of the 
pupil’s notebook as a teaching tool concludes the article. B.C. oH. 

The Assignment for Tomorrow. Epit. Sci. Classroom, 10, 1 (Dec., 1930).— 
‘A teacher’s success may often be measured by the response of the class when she an- 
nounces the next day’s assignment.” To aid the teacher in adding novelty to the assign- 
mént the editor of the Classroom ventures some new turns that assignments may 
take. 

Home-made apparatus may be suggested as an assignment. Home work doesn’t al- 
ways have to be written. The bulletin board with its new display of clippings, pictures, 
and diagrams headed by a pertinent question may serve in such a capacity. Or there 
may be some local point of interest in connection with the next day’s lesson which would 
add life to the class’s work if reported by a first-hand observer. Thus the excursion be- 
comes, for such a one, ‘‘tomorrow’s assignment.’”’ When the science question box is 
opened some of its interrogations may be passed to the pupils as tomorrow’s assignment, 
and some of those new demonstrations may be shared by the teacher with his pupils in 
the form of a part, at least, of the next day’s assignment. B.C. Et. 

A Chart of Consecutive Sets of Electronic Orbits within Atoms of Chemical Ele- 
ments. V. Karapetorr. J. Frank. Inst., 210, 609-24 (Nov., 1930).—A presentation, 
partly in chart form, of the results of studies of a number of prominent physicists who 
have collected considerable information as to the probable number of electronic orbits 
and their characteristics for practically all known chemical elements. The principal 
source of such information is the study of the spectral lines of such elements interpreted 
in terms of the so-called quantum theory of elementary action. }..H..G: 

The Home Economics Teacher Meets the Unemployment Problem. C. E. Youncs. 
Pract. Home Econ., 9, 1 (Jan., 1931).—Teachers because they are on regular salaries and 
these salaries have ‘increased i in purchasing power can keep up their usual quota of buying 
and help in the turnover of goods, and also contribute more generously to community 


funds. 
A multitude of ways in which the home economics teacher can especially help in 
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her classes is suggested. Lessons should be planned in the foods classes which include 
the substantial and practical to the exclusion of elaborate and expensive combinations. 
Show how food costs may be cut without lowering standards of nutrition, not less food 
but equal nourishment for less money. Malnutrition is not real economy. Emphasize 
serving based on simplicity, marketing with economy, elimination of food waste, eco- 
nomical and pleasant use of left-overs. 

In clothing classes emphasize thrift in purchasing and care of clothing, the relation 
of clothes to health, the setting up of conservative style standards, remodeling of old 
clothes. 

The thrift campaign can be further carried to a study of the average household 
wastes of light, gas, hot water, cleaning and laundry supplies, unnecessary food between 
meals, losses of personal belongings due to carelessness. 

Girls can be taught to earn money outside of school hours by practical suggestions 
about taking care of children; how to wait on table and assist at small parties; how to 
do acceptable mending; how to make and sell some special food product. J. W: H. 

Examinations in Textile Technology. See this title on page 750. 


ADMINISTRATIVE PROBLEMS AND DEVICES; CURRICULA 


Personal Relations of Teachers with Students. C. L. Kinstog. J. Eng. Educ., 
21, 269-73 (Dec., 1930).—Failure of engineering students to make satisfactory progress 
in the years immediately following graduation are usually not due to insufficient aca- 
demic preparation. The problem is one of human relationships and contacts. The 
dept. of electrical engineering of the Penna. State College, in order to suppiement the 
academic work and improve the personal contacts of the students with teachers, has 
adopted the practice of assigning a different faculty adviser to each student at the begin- 
ning of each year. This adviser is responsible for all matters pertaining to his students’ 
schedules. An orientation course is given the second semester of the freshman year and 
the first semester of the sophomore year, in which students are divided into groups of 
fifteen and study simple engineering problems under the direction of some of the older 
staff members. Informal conferences may be had with the instructors, if desired. 
Promising members of the senior class are invited to undertake special work with some 
of the ablest men on the staff. The work is a combination of seminars and personal 
conferences. Four corporations are codperating in a course in which the functional or- 
ganization of industry is studied. Each corporation provides men who act as instructors 
for a three-week period. The benefits to the students are very real. |; a ye 2 

Old High-School Ideals on the Dump. Epit. School, 42, 200 (Nov. 20, 1930).— 
Doctor David Snedden of the Teachers’ College, Columbia University, would wipe all 
vocational training from high schools. After requiring a four-year high-school course 
of all who wish to enter vocational work he would have a state system of such schools 
which are really efficient. 

Doctor Snedden would teach only the upper ten or twenty per cent of the high- 
school students such subjects as Latin, physics, algebra, the English classics, and chem- 
istry. For the other students he would fit the curriculum to the student’s needs and not 
the student to the curriculum. He lists his objectives for these academic high schools 
as better health, better civism, better reading, teaching of natural science, and apprecia- 
tion of esthetic cultures. .H. 

The Training of Science Teachers for Secondary Schools. H. A. WEBB. Gen. 
Sci. Quart., 15, 1-8 (Nov., 1930).—The following schedule is suggested: 1. require 
one year (9 quarter hours) in each of biology, physics, chemistry, with biology to be taken 
definitely in the first year. 2. One year (9 quarter hours) in one of these fields 
mathematics, agriculture, home economics. 3. Election of an additional year either 
of two sciences, or one science and either mathematics, agriculture, or home economics. 
4. Election of an additional year, a third, in one of the two subjects followed for the 
two previous years. 5. Acoursein teaching generalscience. 6. Require each student 
in the fourth year to take one course in the teaching of that subject in which he has had 
three years’ study. J. HG. 

Teacher-Training Methods. See Showing Cadets How in Seattle on page 749. 


KEEPING UP WITH CHEMISTRY 


Present Status of Theory and Experiment as to Atomic Disintegration and Atomic 
Synthesis. R. A. MILLIKAN. Science, 73, 1-5 (Jan. 2, 1931).—Here is given a dis- 
cussion of ten far-reaching discoveries concerning atomic disintegration and synthesis, 
all made during the past hundred years: 
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1. The discovery of the equivalence of heat and work and the consequent formula- 
tion at the principle of the conservation of energy. 

The formulation of the second law of thermodynamics, called by some ‘‘heat- 
due 
3. The discovery of the true facts of evolution. 

4. Proof that the dogma of the immutable element is wrong. 

5. Discovery, through radioactivity, of the enormous life-time of the earth. 

The development of evidence for the interconvertibility of mass and energy. 

The discovery that all the elements are definitely built up out of hydrogen. 

The discovery of the complete annihilation of positive and negative electrons 
within the nucleus. 

9. In 1927 Aston made a series of measurements on the relative masses of the 
atoms which made it possible to subject to a new test the Einstein formula for the rela- 
tion between mass and energy. 

10. The discovery of the cosmic rays, which have their origin, not in the stars, 
but rather in interstellar space, and are due to the building up of the heavier elements out 
of hydrogen. G. H.W. 

Solid Matter: What Is It, and Why? M. L. Huccins. Sci. Mo., 32, 140-9 
(Feb., 1931).—Solids differ chiefly in the kinds of atoms of which they are composed 
and in the arrangement of these atoms in space. This arrangement depends primarily 
on the valence electrons and the charge on the kernel. Thus the atoms of the rare gases 
of Group O, having no valence electrons and no charge on the kernel, are held together 
by ‘“‘residual affinities’ only, and since these are weak they are solids at low temperatures 
and as such arrange themselves in a regular fashion with atomic centers far apart relative 
to the size of the kernels. On the other hand, atoms of the halogens, having kernel 
charges of —7, tend to complete their valence shell. They do this by sharing a pair of 
electrons between two atoms. The crystal structure of the solid, therefore, should show 
the atoms in pairs and the distance between two atoms of a pair is less than that between 
two atoms in different pairs. Other elements are discussed from this standpoint. 
Numerous diagrams are given to illustrate the arrangement of atoms in the crystal. 

G. W. S. 

X-Ray Studies of the Solid State. B. WarrEN. Rep. New Eng. Assoc. Chem. 
Teachers, 32, 86-92 (Jan., 1931).—The resemblance between the diffraction pattern of 
a crossed grating and the X-ray pattern of rock salt is very striking. Not only by X-ray 
analysis of crystals are scientists able to find the position of each atom and the nature of 
the valence forces that bind them together, but they are now able to analyze the indi- 
vidual atoms, count the number of electrons within the atom, and to find their distribu- 
tion. Cc. 
Arrangement of Atoms in the Crystal. See Solid Matter: What Is It, and Why? 
above. 

. The Isotopes of Potassium: Their Association with Plant Life. J. G. F. Druce. 
Chem. News, 142, 33-4 (Jan. 16, 1931).—About 60 Ib. of ash from potato stalks were 
extracted with water and the solution neutralized with 4 N HCl. The potassium chlor- 
ide, obtained after repeated recrystallization and heating to the fusing point, showed no 
sign of any impurities. A determination of the potassium as sulfate gave an atomic 
weight of 40.8, while the chlorine ratio indicated that 35.46 g. chlorine combined with 
40.2 g. potassium. 

The author concludes that there is a definite enrichment of the higher isotope of 
potassium by the plant. 

The ash from non-living coniferous wood gave no indication of the higher isotope. 

FB. DD: 


Notable Achievements in Science during 1930. See Wring Out the Old; Ring 
In the New on page 749. 

American Chemical Industries. American Cyanamid Company. J/nd. Eng. 
Chem., 22, 301-2 (Mar., 1930). BD. C.-L. 

American Chemical Industries. The Brown Company. G. A. RicHTER. Ind. 
Eng. Chem., 22, 194-5 (Feb., 1930).—This company is today one of the world’s largest 
producers of forest products. a Og) 

American Chemical Industries. The Koppers Company. IJnd. Eng. Chem., 22, 
101-3 (Jan., 1930).—The Koppers Company is primarily an engineering organization 
serving the coal, coke, steel, gas, and coal by-products industries. Illustrated. 

DB. CLL. 

American Chemical Industries. Laclede-Christy Clay Products Cm .s H. 

McKe vey. Ind. Eng. Chem., 22, 395 (April, 1930). 
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American Chemical Industries. The International Nickel Company. A. J. 
WapuHams. Ind. Eng. Chem., 22, 806-9 (July, 1930).—History of the development 
of this company. Six portraits of men instrumental in its development are included 

ELL. 

South’s Chemical Progress and Prospects. Mfgrs. Record, 98, 60 (Dec. 18, 1930). 

A chemical survey has been made of thirteen southern states and published under the 
title ‘‘Chemical Progress in the South” [see J. CHEM. Epuc., 7 (Oct., 1930) ], compiled 
and edited by the Division of Chemistry and Chemical Technology of the National 
Research Council and published by The Chemical Foundation, Inc., New bes City. 
The article includes a brief summarization of the results. | PO 3 2 

More Chemical Products from the South. C. E. Muiiin. Mfgrs. Revaed, 98, 
26 (Nov. 27, 1930).—The author discusses utilization of waste products giving special 
emphasis to chemical research upon waste on farms as a solution to present-day farm 
problems. It is suggested that these waste products be utilized in the manufacture 
of industrial alcohol fuel. Some work has been done on the use of cotton plants after 
the removal of the cotton in paper manufacture. Corn waste has been utilized in the 
manufacture of xylose. R: E. He. 

Properties and Uses of Helium. W. E. SNYDER AND R. R. Bottoms. Ind 
Eng. Chem., 22, 1189-91 (Nov., 1930).—Helium is the only really inert gas produced in 
commercial quantities. Its solubility in water is 1.48 cc. per hundred as compared with 
2.35 for nitrogen and 4.9 for oxygen. Its thermal conductivity is six times that of air. 
Its rate of effusion is about three times that of nitrogen, while that of hydrogen is about 
50% greater. The new airship, ZRS-4, being constructed for the Navy will have a 
capacity of 6,500,000 cu. ft. of helium which will give it a gross lift of over 210 tons. If 
filled with hydrogen its lifting capacity would be increased 7-8%, which would be offset 
by its greater effusion. 

Among its other uses it has been shown that in cases of artificial respiration and in 
connection with diving, an atmosphere of oxygen and helium is superior to other artificial 
atmospheres. A study is being made of this. Suggested uses due to its inertness and 
low solubility are in connection with metallurgy, in heating and refrigeration as a heat 
conductor, as a drying agent, and as a food preservative in excluding other gases. 

BE. 2. 

Ethyl Alcohol. A. A. Backnaus. Ind. Eng. Chem., 22, 1151-3 (Nov., 1930).— 
Great Britain was about the first country to provide tax-free alcohol, methylated spirits 
being legalized in 1855. In the United States, tax-free industrial alcohol was not avail- 
able until 1906. In 1907 less than 2,000,000 gallons were produced, while in 1929 the 
production was 107,000,000. About 90% of the alcohol is produced from molasses 
fermentation. Pure cultures of yeast are essential. The molasses diluted with water 
about 1:4, the acidity regulated to about pH of 5 with sulfuric acid, yeast is added and 
fermentation is complete in about 30-60 hours. At this acidity butyric organisms are 
inhibited and this is also the most favorable acidity for the yeast. The fermented mash 
containing 6-10% alcohol is then distilled. A résumé of Neuberg’s theory for the fer- 
mentation process is given. DVELE. 

Sodium Metasilicate: Its Place among Industrial Alkalies. J.G. Vat. Chem. 
& Met. Eng., 37, 736-40 (Dec., 1930).—A description is given of the composition and 
properties of sodium metasilicate. Its use as a cleansing agent is described and il- 
lustrated. R. LH. 

Activated Alumina. Can. Chem. Met., 14, 353 (Dec., 1930).—Activated alumina, 
a partially dehydrated trihydrate, has recently been developed by the Aluminum Re- 
search Laboratories. It will remove 100% of the moisture from air and other gases, 
until it has absorbed from 8 to 12% its weight after which it will take up from 20 to < -y 7 
of its weight in moisture with a lesser degree of efficiency. RL. 

Leavened Concrete. Epit. Tech. Rev., 33, 31 (Oct., 1930).—‘‘Aerocrete was 
introduced into the United States two years ago and, following studies at Columbia 
University, it has been improved so that it now meets the most exacting fire and water- 
load tests required for flooring materials in New York City. 

“Its components are portland cement, sand, and small quantities of lime, alumi- 
num powder, and soda. The aluminum powder in an alkaline solution causes a chemi- 
cal reaction when this mixture is poured in a thick liquid form, and the hydrogen liber- 
ated is the leaven that forms the cellular structure. The ‘rising’ process is completed 
within an hour, when hardening sets in. Control of the ingredients makes it possible 
to vary the expansion from 50 to 150% of the original volume. 

“The advantages claimed for Aerocrete as a structural floor are its lightness (20 
to 70% that of concrete), high heat-resisting value and sound-insulating properties. 
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It will reduce by one-fourth the weight of steel necessary to support a building.” 
5) We EL 


The Plastic Age. Epit. Tech. Rev., 33, 25 (Oct., 1930).—‘Dr. Wilson ‘Compton 
declares that the aggregate value of plastic productsi in the United States is already equiv- 
alent to one-tenth that of the products of the lumber and woodworking industries com- 
bined. 

‘What are plastics and for what used? Plastic materials may be divided into six 
groups, according to their method of formation. 

“1. Natural gum, wax, shellac, and asphalt compounds. Manufactured with 
or without drying oils in combination with inert fillers such as wood flour, asbestos, clays. 
Examples: phonograph records, battery jars. 

“2. Casein Plastics: Casein, a by-product of the milk industry, when treated 
with formaldehyde, forms a hornlike substance, capable of taking a high polish, of being 
softened by oil and molded. It is non-inflammable and can be made with beautifully 
mottled effects. Examples: pencils, jewelry, translucent materials, 

“3. Albumen Plastics: Resemble the casein plastics, although more easily 
molded and dyed. 

“4. Cellulose Base Plastics: Derived from nitro-cellulose or pyroxylin. Non- 
heat resistant, flexible, used as a sandwich material between layers of glass in the manu- 
facture of safety glass. Examples: toilet articles, photographic films, automobile 
curtains. 

“5. Cellulose Acetate Plastics: Closely related to cellulose nitrate except that they 
are non-inflammable. Because of their lack of plasticity, used largely in sheet form. 
Examples: safety films, cellophane. 

“6. Synthetic Resins: The most important are the phenolic resins such as Bake- 
lite and the newer materials of the urea-formaldehyde type. Great strength and ao 
insulating qualities. Examples: electrical insulators, radio dials.” S. W. 

Rubber Milk. Epit. Tech. Rev., 33, 83 (Nov., 1930).—‘‘Latex can be i for 
a great variety of purposes that crude rubber cannot be. But latex spoils quickly. 
It was discovered, however, that adding two to five per cent of ammonia kept latex in 
a stable form for months. The United States Rubber Company took the lead in pre 
serving and shipping latex and during 1929 more than 10,000 tons were brought into 
the United States. 

“Latex is used in can- sealing compounds, cloth and leather cements. Latex paper 
is being manufactured with unique qualities of strength, water-tightness, and insulation. 

““‘Ditmarising,’ a patented process, uses latex to coat the filling materials of mat- 
tresses and cushions, increasing the strength and durability and rendering them immune 
to moths. 

‘Latex has been used as a preservative coating for masonry, for making rugs non- 
slip, in preserving wood, and making pipe joints. 

“Cord tire fabric treated with latex seems to be superior to the rubberized variety. 
Surgeons’ gloves made of it are said to resist fifteen or more sterilizations. Leather sub- 
stitutes and artificial lumber containing latex are other achievements with this ma- 
terial. 

‘Soles and heels of shoes, battery separators, filter media, and brake and clutch 
facing are other uses.’ S: W.. B. 

Rubber Vulcanized with Trinitrobenzene. U.S. Bur. STANDARDS Notes. J. 
Frank. Inst., 210, 664-5 (Nov., 1930).—Rubber vulcanized with trinitrobenzene has 
apparently no action on copper, silver, and mercury by reason of its sulfur content. The 
formulais: pale crepe rubber 100 parts, zinc oxide ‘“‘Kadox brand,” 100 parts, 1 oe 5-tri- 
nitrobenzene, 2 parts. Time for vulcanization 60 min. at 41°C. J}: B..G, 

Carbon Dioxide Storage of Fruits, Vegetables and Flowers. N. C. THORNTON. 
Ind. Eng. Chem., 22 1186-9 (Nov., 1930).—The use of ‘‘Dry Ice’”’ in refrigeration has led 
to an interest in the effect of CO, on perishable foods. Bananas, apples, and citrus fruits 
were but little affected by concentrations up to 33% and some even higher. Vegetables 
showed considerably more variation, an excess of moisture being objectionable. This 
treatment prolonged the life of flowers by retarding the opening of the buds, indicating 
a gain of about four days. Similar retardation to ripening was shown by — fruits. 

oa oe 

Development of the Butyl-Acetonic Fermentation Industry. C. L. GABRIEL AND 
F,M. Crawrorp. Ind. Eng. Chem., 22, 1163-5 (Nov., 1930).—Numerous early workers 
had noticed the formation of butyl alcohol, but greater interest was displayed after rub- 
ber was first successfully synthesized in 1860. Fernback and Weizman in search of a 
means of producing butyl alcohol in larger amounts found bacteria which produced 
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amyl and butyl alcohols, and later an organism which produced acetone. These were 
utilized during the war for the production of acetone necessary in the manufacture of 
explosives. After the war the demand for acetone ceased, and enormous quantities of 
butyl alcohol produced along with it were still on hand. Later a large demand was 
created for butyl alcohol by its use in automobile lacquers. When nitrocellulose of low 

iscosity became available, so that a sufficiently high concentration could be obtained, 
butyl acetate was found to be the most suitable solvent. 

The process consists in grinding the corn, wheat, etc., to a coarse meal, adding water 
to give the meal a concentration of about 7%. Cook for two hours, cool and add the 
Weizmann bacteria, which can be obtained from a variety of sources, soil, fruits, etc. 
‘ermentation is complete in two or three days. The products are then separated by 
distillation. The products are n-butyl alcohol, acetone, and ethyl alcohol in the ratio 
f 6:3:1. For every pound of solvent, 1.5 pounds of gas are produced. The hydrogen 
ind CO: are used in the production of methanol. Ee Gees 

Some Minor Industrial Fermentations. O. E. May anp H. T. Herrick. Ind. 
Eng. Chem., 22, 1172-6 (Nov., 1930).—Gives a review of the production of citric, gluconic 
and gallic acids, and glycerol. Raw materials, methods of fermentation, and yields are 
given. Details of the production of glycerol by the Germans during the war are de- 
scribed. Fermentation of 1 kg. sucrose produced 200—250 g. glycerol, 300 g. alcohol, and 
50 g. acetaldehyde. Reactions showing how glycerol is produced in the presence of 
sodium bisulfite or alkalies are given. BE CaE. 

Fermentations in the Food Industries. F. G. Brancx. Ind. Eng. Chem., 22, 
1166-8 (Nov., 1930).—Various food products of an annual value of one billion dollars 
utilize fermentation processes in their preparation many of which are not clearly under- 
stood. Their relation to bread-making, sauerkraut, vinegar, cheese, pickles, olives, 
fermented milks, fruit juices, sauces, tea, coffee, and cocoa are described. D.C. L. 

Fermentation as a Manufacturing Process. Chem. & Met. Eng., 37, 623 (Oct., 
1930).—Fermentation reactions are essentially catalytic. The catalyst is produced by 
a living organism during reaction. The first fermentation process to become known to 
humanity was that of production of ethyl alcohol. The article gives the views of the 
leading chemists in alcohol production. RK. L.. H. 

Magnetic Separation Purifies Feldspar. C. H. PEpprick, Jr. Eng. Mining J., 
130, 613-4 (1930).—Adaptation of a recently developed electro-magnetic induction 
separator has proved very successful since its initial use in September in removing 
metallic iron, garnet, pyrite, tourmaline, hematite, biotite, and muscovite from ground 
feldspar, thus producing a product, specially suitable for the glass industry. A thin uni- 
form stream of the crushed material is brought successively under the influence of five 
magnetic separators which gradually clears the glasspar of the above contaminating ma- 
terials. A high-grade glasspar is produced. G. W.S. 

Reduction of Sulfur Dioxide. G. J. Younc. Eng. & Mining J., 131, 7 (1931).— 
The sulfur dioxide is reduced to sulfur by CO in the presence of a simple catalyst. The 
reduction appears to be complete even when the SO is mixed with various oe? of 
air. .-W.S. 

The Solubility of Zinc in Sulfuric Acid. F.W. Harris. Trans. Am. Electrochem. 
Soc., 57, 313-24 (1930).—The rate with which zinc dissolves in dilute sulfuric acid 
when constant surface is exposed is measured by the rate at which hydrogen is evolved. 
Small traces of other metals modify the structure of the cast zinc and change the rate 
with which it dissolves. A small amount of gelatin in the acid cuts down greatly the 
rate of solution; sodium silicate has little effect. E.R. W 

Destruction of Chrome Nickel Heating Elements. Anon. Chem. Age, Mo. 
Met. Sect., 23, 33-4 (Dec. 6, 1930).—At temperatures above 900°C. chromium trioxide 
is formed which collects on the cooler portions of the element as a yellow deposit; if the 
temperature of these cooler portions is above 250°C. a brown deposit of chromium 
oxide will form. If the wire is separated so that an arc forms or if a short circuit occurs, 
the temperature may rise to 1250-1400°C. and fusion of the wire takes place. The 
conductivity of the ceramic insulating material is of less importance than has been 
assumed. E.R. W 

Couples in the Titration of Acids and Bases. M. L. Hott AND L. KAHLENBERG. 
Trans. Am. Electrochem. Soc., 57, 361-79 (1930).—A large number of metal pairs were 
tried out for the titration of acids and bases, and the results of these trials are shown 
in graphical form. The most serviceable pairs were found to be W-graphite (natural), 
Sb-graphite and W-Ag. No satisfactory explanation has been advanced as to why 
one couple will serve well in a potentiometric titration and another does not. E.R. W. 

A Comparison of Certain Hydrogen-Ion Indicator Electrodes in the Presence of 
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Ferric Iron. L. W. E_tper. Trans. Am. Electrochem. Soc., 57, 383-93 (1930).—Th: 
glass electrode alone is suitable for measuring pH of the solution throughout the titra 
tion, although the hydrogen electrode gives reliable end-points. Solubility products ar 
calculated for ferric hydroxide and for ferrous hydroxide. E.R. W 
King Cotton Has a Dual Nature. P. A. CarmicHAEL. Mfgrs. Record, 98 
(Dec. 18, 1930).—Experiments are being carried on with the purpose of turning cotto1 
into rayon in competition with wood pulp. It is expected to utilize the entire plant 
as well as the lint. Of all plants, cotton is probably the richest in available cellulose 
Prof. Cameron of the department of chemistry of the University of North Carolina out 
lines the experimental results as follows: ‘‘A large body of interesting and potentially 
important scientific data has been accumulated. The results are very encouraging a 
showing that a preferred harvesting season can be determined at which the maximum cel 
lulose production per acre exists, that all the plant can be utilized, the plant as a whok 
can be harvested, or the stems separately, and the harvest baled and shipped with or 
without previous ginning. Actual cost figures for growing and harvesting the crop havc 
been obtained. The ceilulose content of measured yield justifies the expectation that 
cotton can be grown profitably as a source of cellulose for the rayon industry in competi- 
tion with wood pulp, and even possibly for higher grades of paper.” Rb. . 
King Cotton. G. W. Perkins. Am. J. Pharm., 103, 28-41 (Jan., 1931).—A 
popular science lecture presented at the Phila. Coll. of Pharm. and Science. The lecture 
gives the “family history” of cotton, its various names in different countries, the com- 
mercial grades, and the many applications of the cotton fiber, the hull, and the seed. 


G. O. 

New Natural Gas Products. Mfgrs. Record, 98, 37 (Dec. 25, 1930).—Oil pro- 
duction in new fields is usually accompanied by an enormous loss of natural gas, which 
may be utilized in the production of valuable chemical products. Methane can be 
treated to yield a mixture of one volume of carbon monoxide and three volumes of hy- 
drogen. Water gas, under the proper treatment, may yield methanol, which is an 
important solvent, denaturant and an organic intermediate in the formation of other 
compounds. Methane may be oxidized directly to formaldehyde and other oxygenated 
products. Many examples are given wherein the waste from natural gas may be utilized 
in the synthesis of such substances as acetylene, butadiene, ethylene, propylene, and 
butylene. Some of the liquids produced in the pyrolysis of hydrocarbon gases are ben- 
zene, toluene, and xylene. Re. Be 

Some Chemical Aspects of the Origin of Petroleum. S. C. Linn. Science, 73, 
19-22 (Jan. 9, 1931).—A summary of this paper is as follows: 

‘‘We now know processes either thermal or ionic by which progression both up and 
down the hydrocarbon series is effected, starting from any member in the series. This 
leads directly to the complexity found in natural petroleum, as is also found in the elec- 
trically synthesized ones. Consequently, the starting material, whether of vegetable, 
animal, or mineral source, does not need to be a complex mixture, but may be a single 

‘chemical species, from which a high degree of complexity is obtained by steps which 
appear simple and natural when the chemical and thermodynamic properties of hydro- 
carbons are taken into account. The simplicity of such a mechanism may lend indirect 
support to the old idea of an inorganic origin from one or a few hydrocarbon gases such 
as might be produced by the action of water on metallic carbides in the earth’s interior. 
On the other hand, it does not preclude animal or vegetable origin, but strongly suggests 
that the primary material, whether gaseous, liquid, or solid, is later subjected to thermal 
(or ionic) agents (or both) which produce the complexity found in nature.”’ G.H. W. 

White Gold Jewelry. C. M. Hoxe. Brass World, 26, 317-9 (Dec., 1930).— 
White gold consists of a nickel-gold alloy which usually contains one part gold and three 
parts nickel. Palladium is used in making up dental gold. Palladium-gold alloys cost 
more than nickel-gold alloys, are easier to work with, tarnish less, may be enameled and 
remain beautiful for a long time. Heat treatment as well as composition determine the 
success or failure of the alloy. RL. Be. 

Copper Ores of Northern Rhodesia. ANoNn. Eng. & Mining J., 130, 567 (1930).— 
It is predicted that the Northern Rhodesian copper belt will constitute the greatest in- 
dividual copper mining center of the world. More than 300,000,000 tons of 3!/,4% cop- 
per have already been developed. The ore is largely sulfide, much of which has been 
oxidized. Chalcocite is the most important of the sulfides and this is followed by bor- 
nite and chalcopyrite. G. W. S. 

Progress in Flotation Practice and Equipment. S. J. Swainson. Eng. & Mining 
J., 131, 69-70 (1931).—The tonnage of ore annually treated in the world by the flotation 
process has now passed the 100 million mark and is increasing. The chemicals used in 
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this connection amount to approximately 300,000,000 lb. annually in the United States 
alone. Many non-metallics may now be floated after receiving the proper chemical 
treatment. Among these are manganese carbonates and oxides, phosphate rock, fluor- 
spar, baryte, and coal. Old cut-and-try methods are giving way to systematic research. 
Fine grinding, the use of the microscope, and control of the hydrogen-ion concentration 
ure recognized as essentials to success. The sub-aérated mechanically agitated machine 
seems better adapted for selective flotation while the free-air machines are favored by 
the large-scale, low-cost operations. G. W. S. 
Producing Sulfur in Newgulf. G. H. Rem. Chem. & Met. Eng., 37, 668-72 
(Nov., 1930).—A description is given of the methods used in sulfur production at New- 
gulf, Texas, by the Texas Gulf Sulfur Company. The Texas Gulf Company and the 
Freeport Texas Company were responsible for over 95% of the total United States pro- 
duction, and nearly 80% of the total world production. Illustrated with photographs. 
The Production of Electrolytic Hydrogen and Oxygen. A. E. R. WESTMAN. 
Can. Chem. Met., 14, 338-45 (Dec., 1930).—A complete discussion was given upon 
the subject including cell design, voltage component, capital cost, output, efficiency, 
types of cell, cell materials, importance of design, plant layout, rectifying equipment, and 
preparation of cost data. ke 
Low-Cost Hydrogen Production by Ammonia Dissociation. J. F. T. BERLINER 
AND G. W. BurKE. Chem. & Met. Eng., 37, 751—4 (Dec., 1930).—Economic production 
and distribution of hydrogen has become a factor of primary importance in many in- 
dustrial processes. Hydrogen in the form of ammonia may be transported, stored, 
and is readily available for use. It may easily be “cracked” or dissociated into its 
elements. The product of dissociation contains about 75% by volume of hydrogen. 
In almost all applications of hydrogen the nitrogen is not detrimental. The author 
discusses economics of the process, nitrogen production, ammonia cracking equipment, 
and control apparatus. The article is illustrated with drawings and graphs. R.L.H. 
The Manufacture of a Photographic Product. H. Baines. Chem. & Ind., 49, 
1003-6 (Nov. 28, 1930).—A description, with illustrations and diagrams, of the industrial 
methods by which photographic film is manufactured. E.R. W. 
The Betts Electrolytic Lead Refining Process in Practice. J.J. FINGLAND. Trans. 
Am. Electrochem. Soc., 57, 177-205 (1930).—An interesting, illustrated description of 
the detailed procedure for ‘the refining of lead by electrolysis in a bath of hydrofluosilicic 
acid. E. R. W. 
Are We Nearing Potash Independence? T.R. OLive. Chem. & Met. Eng., 37, 
728-31 (Dec., 1930).—Of the three indispensable plant food materials, nitrogen, phos- 
phorus, and potash, only in the case of potash are we dependent upon other countries. 
Prior to the year 1910 Germany had a monopoly on potash production. At the begin- 
ning of the World War, the United States was forced to rely on her own resources for 
this material, and the industry has been growing since. Oil-well drilling in Texas showed 
potash-bearing minerals of which polyhalite was the only one bearing potash in commer- 
cial quantities. It is produced from this mineral in the form of potassium sulfate for 
less than $16.00 per ton. The article is illustrated. bP) eG 
Fatalities Due to Vitiated Air Produced by the Oxidation of Vegetable Refuse. 
A. K. TANKARD AND D. J. T. BAGNALL. Analyst, 55, 673-6 (Nov., 1930).—In Janu- 
ary of 1930 a workman collapsed after descending into a manhole which was receiving 
sub-soil drainage from low-lying land. A second and third workman collapsed in 
an attempt to rescue the first, and despite all efforts to revive the men they were found 
to be dead upon arrival at the infirmary. The gas in the manhole was analyzed and 
was found to contain 10.6% carbon dioxide, oxygen 1.4%, nitrogen 88%, combustible 
gases, none. Negative tests showed the absence of carbon monoxide. RN. LH. 
Metals That We Eat. L. H. Baker. JHygeia, 9, 35-40 (Jan., 1931).—The 
newest subject being investigated in experiments from which it is ultimately hoped to de- 
termine the essentials for building and maintaining a sound physical body is the effect 
of metals in the diet. The use of aluminum ware in the kitchen has been much discussed. 
Recent experiments on rats showed that the presence of aluminum in food had no effect 
on the body. The substance was found only on the skin, in the lungs, and in the ali- 
mentary canal. The housewife need not any longer worry when her discolored aluminum 
pan becomes bright and shiny after cooking tomatoes, etc. Iron and copper are neces- 
sary for the red corpuscles of the blood to function properly. Calcium and phosphorus 
are essential in bone nutrition. It is planned to investigate the effect of all the sub- 
stances most commonly met in foods. }: ad a 
Dope: The Story of the Use and Abuse of Opium. H.C. Woop, Jr. Am. J. 
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Pharm., 103, 16-27 (Jan., 1931).—The poppy which yields the ‘‘dope”’ is an annual her’ 
usually about three or four feet high with coarsely toothed leaves, not dissected as th: 
scarlet poppy, and bearing large flowers which vary in color from almost white to purple. 
The winter poppy is preferred because it yields a larger harvest. As far as we know no 
narcotic principle is found in any part of the plant except the fruit, which is a capsul 
about the size of a small hen’s egg. The method of gathering the crop is the same as that 
described by Dioscorides 2000 years ago. When the evening dew has fallen, the col- 
lectors pass through the fields with a sharp knife cutting a number of gashes in the rind o 
the fruit, not too deeply, but deep enough to let the juice ooze out. The worker 
gather this juice twenty-four hours later on small trays or on one of the large popp, 
leaves. The collection of opium does not impair the fruit as the seeds ripen successfull: 
on the plant. Opium stands unrivaled as the ‘“‘queen of pain assuagers’”’; but human 
nature is so constructed that mankind is continually perverting precious gifts to uses by 
which they become a curse to humanity. Apparently the first people to realize how 
serious is the peril hidden in the poppy were the Chinese. The white race dismissed th: 
subject with the thought that it was a peculiar weakness of the yellow race only to find 
themselves entangled in the meshes of the opium traffic. In-1906 an Episcopal bisho) 
appealed to Pres. Roosevelt and an investigation of the conditions in America caused a 
wave of horror. In 1909 was held the first World Conference on the Control of Opium 
and in 1914 the Harrison Narcotic Act was passed by the U. S. Congress. ; @. 

Pepper—Red, White, Black. B. THEropore. Pract. Home Econ., 9, 12 (Jan., 
1931).—It was the desire for pepper among other things which led to the discovery o! 
America. 

Black pepper is the dried ground fruit of Peper Nigrum. The fruit grows in thick 
clusters on a branch-like projection from a common stalk making a pretty plant. The 
small berries are dried, the fleshy outer portions shriveling, turning black, and becoming 
hard and brittle. Removing the skin before grinding gives white pepper, if unremoved 
gives black. 

Red, cayenne, and paprika pepper come from the capsicum plant. They are low- 
growing plants set in rows. Red pepper is the powdered ripe pod, both flesh and seeds 
of any variety of the species capsicum. Cayenne is distinguished from red in that it 
is obtained only from small fruited capsicums with narrow red pods. It is made both 
by grinding the dry pods and by mixing this with yeast, flour, and water, making into 
cakes and baking hard. 

Paprika is the product of the pimento type of pepper, aromatic, sweet, mild, and of a 
delicious unusual flavor. The ripe pimento is roasted until the skin may be easily re- 
moved, the skin removed, the pimento is cored, stemmed, and packedincans. J. W.H 

The Story of Anesthesia. J. H. Evans. AHygeia, 8, 1014-7, 1128-31 (Nov., 
Dec., 1930).—Doctor Crawford W. Long, of Athens, Ga., was the first practicing physi- 
cian to discover that the pain of a surgical operation can be eliminated by the inhalation 
.of ether and to use it for that purpose. His first operation under ether was in 1842 
and the bill for this was the full sum of $2.25 of which $0.25 was for sulfuric ether. 

In 1884 a dentist, Horace Wells, of Hartford, Conn., discovered the anesthetic 
property of nitrous oxide, often called laughing gas. He used it for the painless extrac- 
tion of teeth. His attempt to use it for a prolonged surgical operation failed for he 
had not learned, as surgeons now know, that it must be mixed in the proper proportions 
with oxygen for such work. 

In 1846 a graduate dentist, at the time a sophomore in the Harvard Medical College, 
by the name of William T. G. Morton independently discovered the anesthetic property 
of ether. On October 16th of that year he gave a successful demonstration of ether anes- 
thesia before his professors and classmates. 

Other inhalation anesthetics since brought into use are: chloroform, ethyl chloride, 
and ethylene. The last of these has been known only seven years. Local anesthetics 
have, since Doctor Keller’s introduction of cocaine in 1884, more than kept pace with 
the general anesthetics. Cocaine, however, has given way to novocain and urea quinine 
hydrochloride which are much less toxic than cocaine. 

What is slowly coming to be recognized by the lay public is that the administrator 
of the anesthetic is more important to the welfare of the patient of the operating table than 
is the kind of anesthetic used. This welfare concerns the patient both while under 
operation and when in the process of recovering from the shock and drain upon his physi- 
cal reserve. 

Ether seems to be the most successful in achieving complete relaxation. Nitrous 
is more agreeable to take, is non-irritant, and in general disturbs the chemistry of the body 
less than doesether. It costs more to administer and requires a more skilled anesthetist. 
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Ethylene is growing in favor and is becoming a close competitor with nitrous oxide. This 
is used with oxygen much as is nitrous oxide. Chloroform has never been very widely 
used in America as an anesthetic. A new rectal anesthetic, tribromethyl alcohol, is 
the most recent addition to the list. EB. Cui. 
Observations and Notes on the Effect of Methanol Antifreeze on Health. R.R 
SAYERS and W. P. Yant. Ind. Eng. Chem., News Ed., 8, 4-5 (Dec. 10, 1930).—Al- 
though the investigation, being conducted by the Bureau of Mines, will not be completed 
for several months, the findings so far which include exposure in four plants indicates that 
there is no hazard to health from the reasonable use of methanol for antifreeze purposes. 
The evidence that methanol poisoning has been caused by absorption through the skin 
is rare and inconclusive. Continued exposure to high concentrations will cause serious 
poisoning. If taken into the stomach as little as two ounces will cause serious poisoning, 
blindness, and possible death. G. W. S. 
The Effects of Continued Administration of Iodide. J. Am. Med. Assoc., 95, 
1916-7 (Dec. 20, 1930).—Reports on the value of administration of iodide are con- 
flicting. Earlier workers have claimed that there were produced increased growth of 
pigs, milk secretion of cows, etc. when iodide was fed. Mitchell and co-workers (Ill. 
Agric. Exp. Sta.) deny that iodide in diet favors increased growth of pigs and chickens. 
But experimental conditions in two sets of investigations were different and it seems 
necessary for more work to be done before the question can be considered as settled. 
S..A.L. 
The Vitamin A of Butter. J. Am. Med. Assoc., 95, 1978-9 (Dec. 27, 1930).— 
Butter has been considered superior to oleomargarine because the former is richer in 
vitamin A. It appears, however, that butter substitutes may be enriched in vitamin 
A by including carotin (carotene) with which the vitamin appears to be associated. 
S. A. L. 
SCIENTIFIC REVIEWS AND BIBLIOGRAPHIES 


The Progress of Organic Chemistry 1924-1928. IV. Heterocyclic Series. FE. 
LEHMANN. Z. angew. Chem., 43, 1061-70 (Dec. 6, 1930); 1092-7 (Dec. 13, 1930).—A 
Penta-Rings: 1. Furan Group; 2. Thiophene Group; 3. Pyrrol Group: (a) 
Monopyrrol, (6) Polypyrrol, (c) Porphrine, (d) Benzopyrrol, Indole, Carbazol; 4. Azol 
Group: (a) Pyrazol, (6) Imidazol, (c) Triazol, (d) Tetrazol, (e) Oxazol, (f) Oxdiazol, 
(g) Thiazol, (hk) Thiodiaol. B. Hexa-Rings: 1. Pyran Group: (a) Pyrillium 
Compounds and Pyrane, (6) Pyrone and Cumarine, (c) Flavone, (d) Thiopyrane; 2. 
Pyridine Group; 3. Chinoline and Isochinoline Group: (a) Chinoline, (6) Isochinoline, 
(c) Acridine, (d) Naphthypyridine, (e) Naphthyridine, (f) Alkaloids: General Con- 
siderations, Pyridine Alkaloids, Chinoline, and Isochinoline Alkaloids. L. S. 

The Development of the Organic Elementary Analysis. J. V. Dussky. Chem. 
Weekblad, 28, 46-52 (Jan. 17, 1931).—The need of such methods is seen in some cases in 
the minute amount of material available for investigation and analysis. To illustrate, 
Willstatter obtained 2.6 g. of yellow pigment from 6000 egg yolks and Jansen and 
Donath isolated 100 mg. anti beri-beri vitamin, CsHioON2,HCl, from 300 kg. of wheat 
flour (Semmeln). 

The article gives a résumé of the investigations that have had to do with modifica- 
tion and improvements in microanalysis from Pregl’s original articles in 1911 to 1930. 

Fo B.D 

Present Status of Theory and Experiment as to Atomic Disintegration and Atomic 
Synthesis. See this title on page 737. 

Methods for the Determination of the Absolute Potentials. J. BrLiirer. Tvrans. 
Am. Electrochem. Soc., 57, 351-60 (1930).—A review of the various methods for the de- 
termination of the absolute potentials. The new method of Bennewitz is recommended 
as being most trustworthy. It assigns to the normal hydrogen electrode a potential of 
+0.475 volt instead of the older value of —0.277 volt. E. R. W. 

Electrochemistry. M.pEK. THompson. Rep. New Eng. Assoc. Chem. Teachers, 
32, 78-83 (Jan., 1931).—A brief summary of the contributions of Galvani, Volta, Nichol- 
son, and Carlisle to electrochemistry forms the introduction to this article. A descrip- 
tion of an interesting model to illustrate conduction of electricity is included. The 
question of why some metals cannot be deposited from aqueous solution is answered. 
Descriptions of the uses of electrolysis follow. oO... 

Elementary Cellulose Chemistry. C. E. Muti. Textile Colorist, 52, 838-41 
(Dec., 1930).—Review and discussion of chemical and physical structure of cellulose 
on the basis of present-day knowledge with special reference to cotton, mercerized 
cotton, and rayon. BE... 
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The New Ice Age. L. Baxter. Golden Book Mag., 13, 83-8 (Jan., 1931).—This 
is a history of methods of preserving foods, with particular attention to the develop- 
ment of refrigeration, from earliest records down to the latest mechanical, automatic 
refrigerator. E. £. © 

Pre-Modern Dyeing. See this title on page 747. 

History and Development of Liquefaction of Gases. W.L.BrSsELMAN. Hormone, 
4, 193-7 (Dec., 1930).—The article consists of a review of the literature on the subject. 

mR. LB 

History and Development of the Modern Yeast Industry. C. N. Frey. J/nd. 
Eng. Chem. 22, 1154-62 (Nov., 1930).—The history is divided into several distinct 
periods: (1) Fermentation in Ancient Times showing that the Egyptians, Babylonians, 
Greeks, Romans, Jews were well acquainted with the art. (2) The Middle Ages, with 
the development of baking and brewing ona larger scale. (3) The Period before Pasteur, 
following the discovery of bacteria by Leeuwenhoeck in 1685 saw many improvements in 
the brewing and baking industries and the use of compressed yeast. Ludersdorff in- 
vestigated the nature of the malt, regulated acidity to prevent contamination and 
promote growth, greatly influencing the later work of Liebig, Pasteur, and Mitscherlich. 
Heat and refrigeration were used. (4) Scientific Period. Early in the 19th century 
acetic, lactic, alcoholic, and putrefactive fermentation were recognized. Lavoisier in 
1789 made the first quantitative investigation in the products of fermentation. Many 
theories were advanced and contributions made, the most important being by Pasteur 
in 1857, who laid the foundation for all later work. In 1896 it was shown definitely by 
Buchner that fermentation is caused by an enzyme secreted by the yeast cell. Methods 
of preparing pure cultures were evolved. (5) Modern Period of Compressed Yeast 
Manufacture, scientific control, large-scale production, and distribution. (6) Uses of 
Yeast. Present production in United States is about 230 million pounds annually. In 
addition to baking and brewing it has uses depending on its vitamin content. Other 
uses depend on its protein content. There are plants equipped to produce 300 thousand 
pounds daily, which in protein content is equal to that of five hundred 1000-pound steers, 
a fact which might be of value in a national emergency. In addition it finds use in pro- 
duction of invertase, nucleic acid, glycerol, certain plastics, CO. production, sewage 
disposal, and certain medicinal uses. D.C. Lr. 


Development of the Butyl-Acetonic Fermentation Industry. See this title on 
page 740. 


HISTORICAL AND BIOGRAPHICAL 


American Contemporaries. Samuel Avery. F. W. Upson. Ind. Eng. Chem., 22, 
681 (June, 1930).—Dr. Avery is chancellor emeritus of the University of Nebraska 
and professor of research in chemistry. An appreciation and portrait. es 

American Contemporaries. Francis Perry Dunnington. C. L. REESE. 
Eng. Chem., 22, 1408-9 (Dec., 1930).—Dr. Dunnington succeeded John W. 
as professor of chemistry at the University of Virginia in 1884, which position he held 
until recently. Portrait. BDC. b. 

American Contemporaries. Walter Louis Jennings. L. V. Quictey. Ind. Eng. 
Chem., 23, 244-5 (Feb., 1931).—Dr. Jennings, teacher and scholar, is head of the 
chemistry department of Worcester Polytechnic Institute. Portrait. BD. €. Eb. 

American Contemporaries. Moses Gomberg. A. H. Wuite. Ind. Eng. Chem., 
23, 116-7 (Jan., 1931).—Dr. Gomberg is professor of organic chemistry at the University 
of Michigan and is the present president of the American Chemical Society. Portrait. 

DE Ca¥. 

Obituary of Dr. Ellwood Hendrick. H. E. Armstronc. Nature, 127, 28-9 
(Jan. 3, 1931).—This is a very interesting and noteworthy account of Dr. Hendrick, 
written by the one Englishman who could understand and appreciate a man with the 
interests and abilities of the late curator of the Chandler Museum at Columbia. 

BF. B.D. 

Joseph Achille Le Bel. Onit. J. Chem. Soc. (London), Dec., 1930, 2789.— 
Born January 21, 1847. Died August 6, 1930. Holds an honor position in the 
history of science as one of those eminent French natural philosophers who discovered 
and worked out the earlier consequences of optical rotatory power. The theory of the 
asymmetric carbon atom was put forth independently and simultaneously by van’t 
Hoff and Le Bel. He was the first to separate an optically active component from the 
synthetic mixture of the two mirror image components of a compound containing an 
asymmetric carbon atom. 

His personal characteristics are also described. J. WH 
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In ‘Memoriem: Henry Leffmann, 1847-1930. I. GrirritH. Am. J. Pharm., 
103, 1-2 (Jan., 1931).—Mr. Leffmann was a man who served science for nearly three- 
score years and ten. He was known the world over for his researches in chemistry 
and for his contributions to scientific literature. G. 

An Obituary of Alfred Moritz Mond (The Right Honorable Lord Melchett, P. c., 
F.R.S.), 1868-1930. E. F. Armstronc. Nature, 127, 63-4 (Jan. 10, 1931). The 
subject of this notice was a son of a famous chemist, Dr. Ludwig Mond. He was edu- 
cated for the bar and then entered politics. ‘‘He was a politician, a leader of industry, 
and an empire builder.’’ England was fortunate in having as a representative of in- 
dustry in Parliament a man who was familiar with the chemical needs and resources of 
the Empire, an unusual combination which was of enormous assistance to that country 
in the last few years, and his death was a very distinct loss to the development of science 
in England. F; B.D. 

An Appreciation of the Life and Work of Professor W. H. Perkin. W.N.Hawortu. 
Proceedings of the Chemical Society, J. Chem. Soc., Oct., 1930, 79-87; cf. J. CHEM. 
Epuc., 8, 384 (Feb., 1931).—The address of Prof. Haworth and a reproduction of the 
Perkin Memorial Plaque presented to the Chemical Society Oct. 16, 1930. 

J. Waki. 

Fritz Pregl. (1) Science, 72, 645 (Dec. 26, 1930). Obituary; (2) Nature, 127, 
135-6 (Jan. 24, 1931). Obituary; (3) News Ed., Ind. Eng. Chem., 9, 11 (Jan. 10, 1931). 
Obituary; (4) Tagespost, No. 243, p. 7 (Sept. 3, 1929). Felicitations on the 60th birth- 
day of Pregl; (5) Mzkrochemie, No. 56 (1923). Account of Pregl’s life and work in con- 
nection with the Nobel Award in chemistry for 1923; (6) Les Prix Nobel en 1923, 
P. A. Norstedt & Séner, Stockholm, Sweden, 1924, pp. 82-4, biographical and por- 
trait; (7) Les Conférences Nobel, P. A. Norstedt & Séner, Stockholm, Sweden, 1924, 
7 pp. The address delivered by Pregl in Stockholm, Dec. 11, 1928, on the occasion of 
the award of the Nobel prize for chemistry. This address includes the story of the origin, 
development, and the results of the quantitative organic microanalysis devised by Preg]. 

M. W. G. 

Fritz Pregl. R.STREBINGER. Chem.-Ztg., 55, 29-30 (Jan. 10, 1931).—An account 
of the work of Pregl, the Austrian winner of the Nobel prize in chemistry in 1923. 
Pregl died December 13, 1930. ros 


Dr. Fritz Pregl. Opir. Nature, 127, 135-6 (Jan. 24, 1931).—An obituary of 
Dr. Fritz Pregl, who died Dec. 13, 1930, at sixty-one. 

An account is given of Dr. Pregl’s services in the development of microanalysis 
which began in the year 1911. For this classic investigation he was awarded the Nobel 
prize in 1923. In his laboratory at Graz have been trained over 300 chemists and 


biochemists in these exact methods. F. B.D. 

Sir Ernest Rutherford. See New Year’s Honor List of the Royal Society on page 
749. 

Prof. Frantisek Wald. B. Brauner. Nature, 127, 64-5 (Jan. 10, 1931).— 
Obituary notice. This prominent Czech chemist died October 19. F. B.D. 

Pre-Modern Dyeing. J. F.Sprincer. Textile Colorist, 52, 834-7 (Dec., 1930).— 
This is the fourth article of an interesting series giving a complete history of dyeing 
methods, materials and equipment from the earliest historical references. Excellent 
illustrations from old prints. BE. L.C. 

The Early History of Meissen Porcelain. L.S. Foster. Rep. New Eng. Assoc. 
Chem. Teachers, 32, 68-71 (Jan., 1931).—An interesting account is given of the develop- 
ment of the highly technical manufacture of porcelain by the Chinese at some early 
period after the beginning of the Christian Era and by the Europeans in the a 
century. The work is discussed of B6éttger and Tschirnhaus at Dresden from 1701-1718, 
when a runaway workman carried the ideas to Vienna. From that city the story spread 
and soon there were many other plants established. &C. 

The Story of Anesthesia. See this title on page 744. 

History and Development of the Modern Yeast Industry. See this title on page 
746. 

EDUCATIONAL MEASUREMENTS AND DATA 

Is the Heavy Schedule an Incentive to Greater Effort? H.C. LEHMAN ANp S. M. 
SToKE. Sch. & Soc., 32, 767-71 (Dec. 6, 1930).—This article contains the findings which 
resulted from a study made of the problem of permitting certain students to carry more 
than the usual number of hours per week, a problem which is continually confronting 


high-school and college authorities. 
These requests come usually from the student who is capable of undertaking an 
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additional load and because the undertaking is his own choice, his attitude toward it is 
naturally a favorable one. ‘‘Those students do most who have most to do,” says the 
writer and he refers to what Wm. James said years ago; 7. e., that everyone possesses 
hidden reserves of untapped energy; that one means of tapping these reserves is to 
undertake tasks that are too difficult to be mastered by ordinary effort. K.. S.. H. 

Statistics of Registration in American Universities and Colleges, 1930. D. R. 
Watters. Sch. & Soc., 32, 787-98 (Dec. 13, 1930).—Over 400 institutions are tabu- 
lated, with the number of their enrolment and teaching staff. By some 60% of these 
institutions, a decided upward trend is shown in attendance over the past few years, de- 
spite the depression the country has been experiencing. Faith in higher education, 
along with a lack of business and industrial openings, are given as the probable explana- 
tion of such increases during hard times. 

Those institutions having the ten largest liberal arts enrolments are given, with 
the registration of each; the institutions with the five largest enrolments for men under- 
graduates, and the coeducational universities with the largest registration for women 
undergraduates, are given. The enrolments of the technical institutions; law, medical, 
and non-professional schools are discussed—some in more or less detail. KE. 5: H. 

Football Success and College Enrolment. G. W. Gorreti. Sch. & Soc., 32, 
841-2 (Dec. 20, 1930).—Referring to two recently published articles on college football, 
the writer claims that the idea that success in football results in increased enrolment, is 
without any adequate foundation. Data secured from ten universities comprising the 
Western Conference and from eight Ohio Colleges, and extending over a period of 
twenty years (1905-24) indicated that any annual increase appeared in no way to be in- 
fluenced by the successful and unsuccessful football years of the institutions. 

From his findings, the writer feels that the high-school graduate chooses his college 
regardless of its football success. ke. 5; Ef. 


THE PHILOSOPHY OF EDUCATION 


Why Adult Education? C. H. Jupp. Sch. & Soc., 32, 743-50 (Dec. 6, 1930. 
Continued renewing of one’s intellectual outlook is necessary if one is to keep abreast of 
the times. Hence, adult education is essential, but must be of a different type than the 
elementary. The idea that there can be no education without the formality of the class- 
room and all that goes with it, has been a drawback. Likewise, the attitude of the 
learned class toward popularly written books has been a handicap. Books supply adults 
with much of their intellectual material—hence the material must be suitable and at- 
tractively presented. ‘‘Reading is an art and must be kept alive through practice.” 

Climaxing the other interfering factors is the one that adult education is not free, 
and he who would improve and enlarge his knowledge must pay for the privilege. For 
the good of communities, the proper training of the citizens is essential. Consequently, 
the duty of the state should not end with the prescribed preliminary education of the 
public and high schools, but should go further, making available the resources needed 
for free adult education. E..S..H: 

PROFESSIONAL 


The Ideal Teacher. G.H. Parmer. J. Nail. Educ. Assoc., 20, 1-8 (Jan., 1931).— 
The four qualifications of a good teacher are: first, he must have an aptitude for vi- 
cariousness; second, an already accumulated wealth; third, an ability to invigorate 
life through knowledge; and fourth, a readiness to be forgotten. These qualifications 
are discussed at length. A. 

Personal Relations of Teachers with Fellow Members of the Faculty. pa W. 
Barker. J. Eng. Educ., 21, 265-9 (Dec., 1930).—An educational institution is and 
must be a democratic institution. However, some work must be delegated to com- 
mittees to determine the general lines of attack. In committee meetings there should be 
free discussion, both pro and con, and when the vote is taken each member of the com- 
mittee should support the decision reached. The same should apply to faculty meetings. 
One question asked concerning army officers could be applied to faculty men; ‘‘Properly 
constituted authority having decided on a particular line of attack, does he willingly and 
loyally codperate to carry out that line of attack?”’ The social life of the faculty mem- 
ber should result in; (a) a broadening effect, one on the other, (b) overcoming superiority 
complex so often obtained as a result of contact with immature minds, and (c) fostering 
the morale of the staff to withstand the raids of industry by making university life at- 
tractive. The faculty club is suggested as a method of attaining these >... 

ees: 


Personal Relations of Teachers with Students. See this title on page 737. 
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Code of Ethics, The American Institute of Chemists. See pp. 731-3. 

The Employment of Teachers. W. C. Baciey. Sch. & Soc., 32, 841 (Dec. 20, 
1930).—A temporary emergency fund created through the efforts of the N.E.A. is being 
used to provide compensation and temporary educational work for those who are badly 
in need of assistance. 

It is suggested that every state association establish a permanent ‘‘welfare fund” 
to meet crises when they present themselves. K. S. H. 

Showing Cadets How in Seattle. F.C. Foster. Wash. Educ. J., 10, 112 (Dec., 
1930).—To give adequate teacher’s training, University of Washington students taking 
the teacher’s course are given practice in the classrooms of the Seattle schools under the 
supervision of selected teachers. Thereby, the student is given a real public-school 
situation. 

Prerequisites for this training are three courses, one in secondary education, one in 
general methods, and one in the analysis of the technic for teaching his special subject. 

The benefits of the practice-teaching are twofold. The student gains practical 
experience and the teacher is given assistance in grading papers and the individual stu- 
dent is given additional help. Group conferences are held for students cadeting in 
the same field and also conferences are held between teachers and university supervisors 
for the purpose of improving the teaching of the cadet. AE. €. 

The Training of Science Teachers for Secondary Schools. See this title on page 
737. 

The Project Method in Research. J. Mrits. J. Eng. Educ., 21, 214-9 (Nov., 
1930).—Research may be carried out according to two methods; the project method, 
and the broad frontal attack aimed in no particular direction. The former has been 
used successfully in industry, and M. believes it could be advantageously applied by 
academic research workers. ‘‘The project method... may be summarized as the method 
of systematizing research in which a rather definite objective is established and the re- 
search activities of a group of workers coérdinated toward its accomplishment. . . The 
adoption of a project permits a unified and codrdinated research program; it adds 
direction, prevents scattering of effort and rolls up ideas, methods, technics, and results 
with a cumulative effect like that of compound interest. The research grows and bran- 
ches like a tree, with new shoots and budding problems springing from last season’s 
growth. Its roots meanwhile reach farther and farther back into the fundamentals of 
the sciences upon which it depends, entering new ground, tapping new veins of knowledge 
and venturing into a dark unknown.” There is the danger that a project may be too 
narrow, but in general the projects are found to require too large a variety of experience 
and training. Consequently some coérdinating agency between workers is desirable. 
particularly in fields removed one from the other. It is at this juncture that the dif- 
ficulty comes in the application of the project method to university research. H.T.B. 


CONTEMPORARY NEWS AND COMMENTS IN CHEMISTRY AND EDUCATION 


Wring Out the Old; Ring in the New. Envir. Am. J. Pharm., 103, 3-15 (Jan., 
1931).—Herewith are recorded the notable achievements in the various fields of science 
during the year 1930 (compiled from statistics appearing in Science Service and in the 
J. Am. Pharm. Assoc.) including advances in the fields of biology, chemistry, physics, 
medicine, pharmacy, psychology, and psychiatry, together with the awards and recogni- 
tions granted. G. O. 

New Year’s Honor List of the Royal Society. Nature, 127, 65-6 (Jan. 10, 1931).— 
The New Year’s Honor List, among others, contains the following name: Baron: Sir 
Ernest Rutherford, Chairman of the Advisory Council of the Committee of the Privy 
Council for Scientific and Industrial Research and until recently President of the Royal 
Society. 

This event is noteworthy since it is an unusual distinction and recognition of the 
scientific work of this distinguished investigator in the nature of the atom. 

A résumé of former presidents of the Society who have been raised to peerage 
is included. ~ Be De 

Final Program of Division of Chemical Education, Indianapolis Meeting of the 
A. C. S., March 30 to April 3, 1931. See page 751. 

A Science Building for a Liberal Arts College. G.M. i2vans. See page 753. 

Willard Gibbs Medal for 1931 Awarded to Dr. Levene. See page 756. 

William H. Nichols Medal Award for 1931 to Dr. Wilson. See page 757. 

Chilean Nitrate of Soda Nitrogen Research Award to Skinner, Willis, and Wilson. 
See page 759. 

Dr. Sidgwick at Cornell on Baker Lectureship. See page 759. 
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New Photographic Emulsion Aids Motion Pictures. See page 759. 
Fragile Gas Molecules Rebound Unchanged from White-Hot Surface. See page 760. 
Mechanical Models of Molecules Disclose Nature of Spectrum Vibrations. See 
page 760. 
Utah Research Fellowships in Mining and Metallurgy. See page 761. 
Research Fellowships and Scholarships Open at Institute of Paper Chemistry. 
See page 762. 
New Soil Erosion Laboratories Planned. See page 762. 
New Research Project on Copper at Battelle Memorial Institute. See page 762. 
Third International Congress on Bituminous Coal. See page 763. 
Dr. Wieland Gives Silliman Lectures at Yale. See page 763. 
Professor Fowler to Lecture at University of Wisconsin. See page 764. 
Industrial Chemists Make Contact with University Research through Lectures at 
University of Chicago. See page 764. 
Dr. Riggs Addresses New York Professional Group of Alpha Chi Sigma. See page 
764. 
Dr. Haas Lectures at Pennsylvania State College. See page 765. 
Eleventh Ohio State Educational Conference. See page 765. 
The Kansas Association of Chemistry, Physics, and General Science Teachers. 
See page 766. 
The Chemistry Teachers Club of New York. See page 766. 
New Science Building for the Phillips Exeter Academy. See page 767. 
Vocational Lectures for High-School Students at Syracuse University. See page 767. 
Deutsche Bunsen Gesellschaft. See page 767. 
Florida Section, A. C. S., Sponsors Radio Talks. See page 767. 
Northeastern Section, A. C. S., Chemistry Broadcasts. See page 768. 
Dr. Luckhardt Addresses Journal Society of De Paul University. See page 768. 
The E. H. S. Bailey Prize in Analytical Chemistry at University of Kansas. See 
page 768. 
Dr. Kaempffert Resigns Directorate of Museum of Science and Industry. See 
page 768. 
National Industrial Museum Discussed by Congress. See page 769. 
Thirteenth Exposition of Chemical Industries. See page 769. 
North Louisiana Chemical Society. See page 770. 
New Appointments by American Ceramic Society. See page 770. 
Staff Changes at Mellon Institute. See page 771. 
Faculty Appointments at Cooper Union. See page 771. 
Edgar Fahs Smith Memorial Collection at University of Pennsylvania. See page 771. 


FOREIGN CHEMICAL AND EDUCATIONAL CONDITIONS 


Examination in Textile Technology. J. Textile Inst., 21, 191-2 (Dec., 1930).— 
Examination in general textile technology given in connection with applications for 
the associateship of the Textile Institute at Manchester, England. Interesting in- 
formation relative to requirements of an English textile school. Bob. 


GENERAL 


Industrial Research Methods and Workers. E. R. Wemvein. J. Eng. Educ.. 
21, 139-48 (Oct., 1930).—Chance discoveries have not contributed materially to the 
progress of industrial technology in the past. Industry now recognizes the methods 
of science as the most effective procedures known for the advancement of technology; 
consequently scientific investigation is an essential economic adjunct to manufacturing 
enterprises. A large number of industries operate research laboratories; many have 
established research fellowships at certain colleges and universities. The value of pure 
scientific research has been recognized, and a fund has been placed at the disposal of the 
National Research Council for that purpose. Systematic scientific research reduces the 
time lag in the development of an industry. Development in one field makes progress 
necessary in many others; e. g., the automobile has induced development in the petro- 
leum, rubber, paint, and varnish industries, etc. mn. EB: 

How Wild Oil Wells Are Tamed. J. Getpers. Pop. Sci. Mo., 118, 19-21 
(Feb., 1931).—Oil wells flow because of gas or water pressure. Before a well is completed 
it is fitted with valves so that if it starts to flow it may be controlled. Occasionally 
these connections fail. In attempting to control a wild well, a heavy cap fitted with 
valves is placed on the casing and anchored with chains. Once in place, the valves are 
closed one ata time. Meanwhile, every precaution is taken to prevent fire. H.T. B. 
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FINAL PROGRAM OF DIVISION OF CHEMICAL EDUCATION, 
INDIANAPOLIS MEETING OF THE A. C. S., MARCH 30-APRIL 3, 1931 


Monpay, Marcu 30 
8:00 a.m. Breakfast Meeting of the Executive Committee. Parlor B. Claypool Hotel. 


TUESDAY, MARCH 31 


’ 


9:30 a.M. Symposium on ‘‘Coéperation between Industry and Chemical Education.’ 
Assembly Room, Claypool Hotel. FRANK B. WADE, presiding. 
1. ‘‘Chemical Industry and the Curriculum,’’ ALFRED H. Wuirte, Uni- 
versity of Michigan. 
2. ‘“‘Codperative Employment of Chemistry Students,’’ W. A. Ham- 
MOND AND D. S. HANCHETT, Antioch College. 
3. ‘Industrial Fellowships and Scholarships,’’ LEONARD H. CRETCHER, 
Mellon Institute of Industrial Research. 
4. ‘Inspection Trips,’ W. T. READ, Rutgers University. 
5. “Student Meetings of the Indiana Section,’’ Wm. HicBurG, The 
Reilly Chemical Company. 
Luncheon. $1.00. Ballroom, Columbia Club. Several short invited ad- 
dresses. (High-school teachers of chemistry from Indianapolis and the 
vicinity will be guests of the Division.) 


General Papers, Assembly Room, Claypool Hotel 


W. E. Brant AND R. D. GEerRwWE, State College of Washington. ‘‘More Ef- 
fective Individual Laboratory Instruction in General Inorganic Chemistry, 
TEE 

HARRISON HALE AND A. E. Lussky, University of Arkansas. “A New 
Method of Teaching German.’’ 

LEon S. Warp, Colorado School of Mines. ‘‘A Freshman Course in Chem- 
istry in an Engineering College.” 

Jack P. Montcomery, University of Alabama. ‘Chemical Courses in 
Premedical Education.” 

PAvuL H. FAL, Hiram College. An Annual ‘‘Chem Party.”’ 

H. V. Moyer, The Ohio State University. ‘‘An Inexpensive Stirring De- 
vice for the Analytical Laboratory.” 

J. STANTON PIERCE, Georgetown College. ‘‘The Use of Anion Group Tedts 
in Teaching Qualitative Analysis.”’ 

Haro_p C. Hopce, Ottawa University. ‘‘A Study of the Reliability of 
Examination Marks in General Chemistry.” 

Meeting of Editors, JOURNAL OF CHEMICAL EpucaTION and The Chemistry 
Leaflet. Claypool Hotel. 

Editors’ Dinner. Parlor T, Claypool Hotel. 


WEDNESDAY, APRIL 1 


Meeting of the Senate of Chemical Education, Assembly Room, Claypool Hotel 
Meetings of Standing Committees, Assembly Room, Claypool Hotel. 
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2:25 P.M. 
3:00 P.M. 
3:20 P.M. 
3:35 P.M. 
3:50 P.M. 
4:10 P.M. 
4:30 P.M. 
4:40 P.M. 


5:00 P.M. 
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General Papers, Riley Room, Claypool Hotel 


ALEXANDER SILVERMAN, University of Pittsburgh. ‘‘Motion Pictures of 
the Tenth International Union of Pure and Applied Chemistry, Liége, 
Belgium, September, 1930.” 

NEIL E. GORDON AND Wo. E. Trout, Jr., The Johns Hopkins University. 
“The Adaptation Method of Teaching Chemistry.” 

MarTIN KILPATRICK, JR., University of Pennsylvania. ‘“‘A Freshman 
Experiment. The Reaction of Magnesium with Acids.” 

E. GEBAUER-FUELNEGG AND ARTHUR I. KENDALL, Northwestern Uni- 
versity Medical School. ‘‘Electrodialvsis with Simple Apparatus.”’ 

Ewinc C. Scott, Sweet Briar College. ‘‘Atomic Models for Use in Teach- 
ing Inorganic Chemistry.”’ 

DRUuLEY ParKER, Shortridge (Indianapolis) High School. ‘Segregation of 
High-School Chemistry Pupils.’ 

Royce Haroitp LERoy, Doane College. ‘‘A Modified Periodic Classifica- 
tion of Elements Adapted to the Teaching of Elementary Chemistry.” 
WASHINGTON PLATT, The Borden Company, AND R. A. BAKER, College of 
the City of New York. ‘‘The Scientific Hunch.” 

D. H. KitteFer, Dry Ice Equipment Corporation. ‘*The Placement of 
Chemists.” 

Business Meeting of the Division, Riley Room, Claypool Hotel. 


THURSDAY, APRIL 2 


Excursion to Bloomington, Indiana. Sponsored by Indiana University and 
the limestone interests. Complimentary to invited guests and registered 
members (wives included) of the Division of Chemical Education. 
1. Round-trip transportation from Indianapolis to Bloomington. 
Motor buses will leave from Greyhound Station at 8:15 a.m. 
2. Inspection of the Skinner Stone Mill of the Bloomington Limestone 
Company at Clear Creek. 
Visit to the Oolitic Limestone Quarry of the Indiana Limestone Com- 
pany near Clear Creek. 
Motor bus to the Indiana University Campus. 
Complimentary luncheon by the University in the Commons, 12:15 
P.M. 
Academic Procession from the West Parlors of the Student Building 
to the Chemistry Building, 1:30 p.m. 
Dedication Exercises at 1:45 p.m. followed by inspection of the build- 
ing and a tea in the Chemistry Library. 
Motor buses for Indianapolis leave from the Chemistry Building at 
4:00 p.M., arriving at Indianapolis Union Station at 5:40 p.mM.; at 
Bus Station at 5:45 p.m. 


Dedication Exercises 


TuHurRSpDAY, APRIL 2, at 1:45 p.m. in the Auditorium of the Chemistry Building. 

1. ‘‘America,’”’ directed by EpwarpD BaILey BrrcE, Professor of Music, 
Indiana University. 
Delivery of the Master-Key of the Chemistry Building to the Presi- 
dent of the Board of Trustees. ROBERT Frost DaGcett, Architect. 
Presentation of the Key to the President of the University. JAMES 
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WILLIAM FESLER, President of the Board of Trustees of Indiana Uni- 
versity. 

Acceptance of the Key. WuiLt1am Lowe Bryan, President of In- 
diana University. 

Introduction of the guest speakers. Joun NEsBIT SwAN, Chairman 
of the Division of Chemical Education, A. C. S. 

Address. ‘The Production of Chemists by the Universities.”” FRANK 
CLIFFORD WHITMORE, Dean of the School of Chemistry and Physics, 
Pennsylvania State College. 

Address. ‘“The Importance of Research to Industry.”” LAWRENCE V. 
REDMAN, Vice-President and Director of Research, Bakelite Corpora- 
tion, and President-Elect of the A. C. S. 

Acknowledgments and presentation of a portrait of Thomas Carlton 
Van Nuys, first full-time professor of chemistry at Indiana. ROBERT 
EpWARD Lyons, head of the Department of Chemistry, Indiana Uni- 
versity. 

Presentation to the President, by the Dean of the Graduate School, 
of six former students of chemistry at Indiana, as candidates for hon- 
orary degrees; and the conferring of the degrees by the President. 
Prayer and Benediction. Rev. A. ELLISTON COLE, Rector of Trinity 
Episcopal Church. 

“Indiana,” Indiana University Men Singers. Directed by DoucLas 
D. Nye, Asst. Professor of Music, Indiana University. 

Inspection of the laboratories. Staff and Graduate-Student Guides. 
Tea in the Chemistry Library. Ladies of the University and the De- 
partment assisting. 


FRIDAY, APRIL 3 


8:30 a.m. Optional Inspection Trips. 


A limited number of rooms ‘n local fraternity houses will be provided during Con- 
vention week for visiting chemistry students only. Those who wish to avail themselves 
of these accommodations should correspond at once with the Local Secretary. 


R. A. BAKER, Secretary 
17 Lexington Ave. 
New York, N. Y. 


JoHN R. KuEBLER, Local Secretary 
5503 E. Washington St. 
Indianapolis, Ind. 
A SCIENCE BUILDING FOR A LIBERAL ARTS COLLEGE 
Grecc M. Evans, YANKTON COLLEGE, YANKTON, SOUTH DAKOTA 


On September 12, 1930, there was dedi- was followed by an address by Dr. L.4E. 
cated at Yankton College, Forbes Hall of | AKELEy, dean of the College of Engineer- 


Science, the gift of Mr. and Mrs. FRANK 
B. ForsBes. The dedication program 
comprised an afternoon and evening ses- 
sion. The former included the description 
of the planning and construction of the 
building, presentation of the keys by Mr. 
Forbes and acceptance for the Board of 
Trustees, a ritual and prayer of dedication, 
and felicitations. In the evening a short 
musical program in the new auditorium 


ing, University of South Dakota, on ‘‘The 
Place of Science in a Liberal Arts College,’”! 
after which the building was thrown open 
to the public for inspection. 


The Building 


The building is T-shaped and the three 
wings are devoted to biological science, 


1 South Dakota Educ. Assoc. J.,6, 233-6 
(Dec., 1930). 
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auditorium, and physical science. As it is 
over two hundred feet long, division in 
this manner effected a material saving in 
plumbing and considerable convenience 
in service arrangements. The north wing 
was chosen for biology so as to have the 
maximum of proper daylight for micro- 
scopic work, and contains units for 
zodlogy, botany, physiology, and psy- 
chology, each containing laboratories, lec- 
ture rooms, and an office and laboratory 
for each instructor. In addition to the 
auditorium and its complete stage and 
projection equipment, the central wing 
contains the work rooms, scenery construc- 
tion rooms, etc., for the instruction in 
dramatics. The south wing houses chem- 
istry, physics, and geology. The frame 
of the building is of concrete and steel, 
the outside bearing walls of brick and 
tile, and the partitions of tile or plaster 
on metal lath, with a view to the possi- 
bility of future changes. Heat is obtained 
from the school’s central heating plant, 
and high-pressure steam is delivered di- 
rect to the laboratories where needed. 
The walls in the south wing are finished 
in light green, the north wing in tan, and 
the auditorium in redwood paneling with 
acoustical plaster ceiling colored to match. 
The woodwork elsewhere is of dark oak, 
as are the laboratory desks. The floors 
are of mastic. Alberene stone was used 
for chemistry table tops, black acid-proof 
wood for others. 


Supply System 


An inclined drive is provided so that 
trucks may be driven down to, and if de- 
sired into, a receiving room in the south 
end of the basement. From this bio- 
logical supplies go via the corridor to the 
north end and those for chemistry to the 
main chemistry store. A small room for 
acid dilution is provided with its own ex- 
haust fan. A dumb-waiter in each end 
serves the floors above. 


Electrical System 


A transformer vault was constructed 
at the stage end of the auditorium wing. 
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Into this three-phase power is brought 
at 2300 volts. It is planned to distribute 
all power for the campus underground 
from this vault. A main switchboard 
just within the building proper distributes 
to sub-panels over the building. Lighting 
in the building is planned for at least 
eight-foot candles on the working surface. 
In the battery room in the south wing are 
placed a 24-volt storage battery, a 110- 
volt D. c. motor generator, a charging and 
control panel, and a jack panel enabling 
the operator to place current from the 
battery in 2-volt steps, from the generator, 
or 110-volt a. c. on any of the outside cir- 
cuits connected with the panel. From 
this and another panel in the main lecture 
room this variety of voltage is available 
at any of some forty 20-ampere outlets 
in this wing. 


Physical Science Wing 


Two basic principles were kept in mind 
in planning. The first was to bring chem- 
istry fume hoods to the students’ tables, 
using wall hoods only where special needs 
such as hydrogen sulfide distribution, 
steam baths, etc., arose. The table hoods 
used were selected after careful investiga- 
tion of the types available, and have cer- 
tainly fulfilled all expectations. The 
second principle was to have all plumbing 
readily accessible. Lead pipes drop 
through traps for each sink to alloy iron 
horizontals suspended in the open from 
the ceiling below. These are provided 
with a multiplicity of clean-outs. On the 
ground floor few sinks are concerned and 
the pipes were put in the floor. 

The ground floor contains laboratories 
for geology and physics, one of the latter 
so arranged that it can be completely 
darkened, recitation room, instructors’ of- 
fices and laboratories, the receiving, bat- 
tery, and store rooms mentioned above, 
and a work shop containing glass-blowing 
table, machinists’ and carpenters’ benches, 
air compressor, etc. The first floor in- 
cludes the laboratories for physical chem- 
istry and quantitative analysis, with bal- 
ance room, an assistants’ office and labora 
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tory, and the main chemistry lecture room. 
The second floor contains the general in- 
organic and organic laboratories, instruc- 
tor’s office and laboratory, and the supply 
room. The latter opens into the inorganic 
laboratory, obviating any necessity for 
students leaving that room. One feature 
in the organic laboratory, which the author 
had not seen used prior to the planning of 
this building, is the use of a 19-mm. rod 
set in the table at each desk, as a founda- 
tion for the somewhat top-heavy set-ups 
which are frequently necessary in this 
type of work. A small laboratory on this 
floor and one on the first provide oppor- 
tunity for advanced courses or research. 
The attic contains the blowers and motors 
for the fume hoods and in a small room the 
steam-heated water still and storage tank. 
Distilled water, steam, with mixers for hot 
water, compressed air, gas, and electricity 
at any desired voltage, are available 
wherever needed. 


Acknowledgments 
The cost of the building complete is 


WILLARD GIBBS MEDAL FOR 


The Willard Gibbs Medal, established 
in 1911 by William A. Converse, and 
awarded annually by the Chicago section 
of the American Chemical Society for 


APRIL, 1931 


about $325,000. The fine attitude of 
the donors can best be expressed in the 
words used by Mr. Forbes in presenting 
the keys: ‘‘Mrs. Forbes and myself 

the belief that the possession 
of money brings with it no great pleasure 
or satisfaction aside from the ability it 
gives one to present it to worthy causes.” 
From the beginning their sole desire has 
been to have only the best, and the build- 
ing represents the efforts of those who 
planned it to fulfil that desire. To the 
architect, Mr. G. G. ELMSLIE of Chicago, 
the writer desires to express his apprecia- 
tion of the continuous codperation that 
those who are to use the building have had 
in attaining their desires. Many people 
have helped with suggestions, but special 
thanks are due Dr. RAyMonpD F. MILLER 
of the college of Emporia, Kansas, for sug- 
gestions incorporated in the physics section 
of the building, and to Mr. Etmer L. 
ANDERSEN of Minneapolis, Minnesota, for 
his very great help in working out the de- 
tails. 


1931 AWARDED TO DR. LEVENE 


organic chemistry to biological problems.’ 
The following distinguished scientists have 
preceded Dr. Levene as recipients of this 
honor: SVANTE ARRHENIUS, THEODORE 


Chemical Bulletin 


FACSIMILE OF THE WILLARD GIBBS MEDAL 


original and valuable contributions to pure 
or applied chemistry, has been given this 
year to PHorsus A. LEVENE, of the 
Rockefeller Institute, ‘“‘as the outstanding 
American worker in the application of 


W. RicHarps, LEo H. BAEKELAND, IRA 
REMSEN, ARTHUR A. Noyes, WILLIS R. 
WHITNEY, EDWARD W. Mor.eEy, WILLIAM 
M. Burton, WiLiiaM A. Noyes, F. G. 
CoTTRELL, MARIE CurRIE, JULIUS STIEG- 
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L1Tz, GILBERT N. Lewis, Moses Gom- 
BERG, JAMES C. IRVINE, JOHN J. ABEL, 
Witi1aAM D. Harkins, CLAUDE S. Hup- 
son, and IRvING LANGMUIR. 

The News Edition, Industrial and En- 
gineering Chemistry, gives the following 
account of the 1931 medalist’s career: 

Dr. Levene is noted for his studies in 
nucleic acids, amino sugars, lecithins, 


cephalins, fatty acids, cerebrosides, inor- 


Ind, Eng. Chem. 


ganic esters of sugars, thiosugars in yeasts, 
hydroxy acids, and amino acids, as well 
as for his work in stereochemistry as illus- 
trated by the configuration of sugars in 
the Walden inversion. 

Dr. Levene was born in Russia in 1869. 
He received his secondary education in 
the classical gymnasium of St. Petersburg 
and the degree of doctor of medicine from 
the Imperial Military Academy in 1891. 
While a student he participated in the 
work of A. DIANIN on the condensation 
of phenols with aldehydes and with ke- 
tones. 

Dr. Levene came to America in 1893. 
For a short time he practiced medicine, 
and then entered the School of Mines of 
Columbia University as a special student, 
pursuing at the same time research in bi- 
ological chemistry in the laboratory of 
J. J. Curtis of the Columbia Medical 
School. Later he worked with E. DRECH- 
SEL in Berne, with A. Kosset in Marburg, 
witb Proressor HOFER in Munich, and 
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with E. FIscHER in Berlin. From 1896 to 
1905 he was associate in chemistry in the 
State Pathological Institute of New York. 
In 1905-06 he was Herter lecturer in New 
York University. In 1905 he entered the 
Rockefeller Institute for Medical Research 
as research chemist, and in 1907 was made 
a member of the institute. 

Dr. Levene is a member of the American 
Chemical Society, National Academy of 
Sciences, American Philosophical Society, 
Society of Biological Chemists, American 
Society of Naturalists, Society of Experi- 
mental Medicine and Biology, Royal 
Society of Science of Upsala, Deutsche 
Chemische Gesellschaft, Société de Chimie 
Biologique, and Société Chimique de 
France. He is an associate member of 
Société Royale des Sciences Medicales et 
Naturelles de Bruxelles, and an honorary 
member of Phi Lambda Upsilon. He is 
the author of papers on proteins, nucleins, 
carbohydrates, lipoids, the problem of 
stereochemistry, and of a monograph, 
‘‘Hexosamines and Mucroproteins,’”’ pub- 
lished in 1925. 


WILLIAM H. NICHOLS MEDAL 
AWARD FOR 1931 TO DR. WILSON 


Award of the William H. Nichols Medal 
of the New York Section of the A. C. S. 
for 1931 to Dr. Joun ARTHUR WILSON of 
Milwaukee, Wisconsin, is announced. 
The award, bestowed for outstanding 
achievement in colloid chemistry, applied 
particularly to leather and sanitation, was 
presented to Dr. Wilson at a national 
gathering of scientists in New York on 
March 13th. } 

The Nichols Medal, one of the most dis- 
tinguished of American honors in chemical 
science, was established by the late Dr. 
WILL1AM H. NICHOLS to encourage origi- 
nal research in chemistry. The award 
is determined by the research published 
during the preceding year which in the 
opinion of the jury is most original and 
stimulative to further research. Dr. 
Nichols was chairman of the board of the 
Allied Chemical and Dye Corporation, 
a charter member of the A. C. S., and a 
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benefactor of New York University, and 
other institutions. 

Dr. Wilson in 1924 started the first 
comprehensive measurement of the prop- 
erties of leather. He showed that the 
prognosticators who foretell weather 
changes by pains in their feet owed their 
ability to dimensional changes in the 
leather of their shoes with changes in rela- 
tive humidity. 

He showed also how the area change of 
leather with relative humidity could be 
reduced to one-third by the proper selec- 
tion of tanning material. He made the 
first measurements of ventilating proper- 
ties of leather, pointing out how leather 
could be made to allow perspiration to 
pass out from the inside of a shoe eighty 
per cent as fast as from a bare foot and 
still have the shoe water-repellent from 
the outside. 

He measured the effect of color of a shoe 
upon its temperature rise in sunlight, and 
related the strength and stretch of leather 
to controllable factors. He devised meth- 
ods for measuring and controlling temper, 
resilience, porosity, and density of leather, 
and organized a national committee to 
study the properties of leather from the 
standpoint of greatest comfort, utility, 
and economy to the ultimate user. 

_Dr. Wilson has made extensive addi- 
tions to the literature of animal skin and 
and its functions, indicating the variations 
in different animals of different ages ac- 
cording to location on the skin, feeding, 
and climatic conditions under which they 
live. 

He named the thermostat layer of the 
skin and demonstrated the part it plays in 
keeping the body temperature constant, 
in colds, in making hair straight or curly, 
in hair turning gray, in baldness, in mak- 
ing pimples, and in producing effects bear- 
ing upon the properties of leather made 
from the skin. He contrived a technic 
for making fine sections and photomicro- 
graphs of skin. 

Dr. Wilson developed the principles of 
the activated sludge process of sewage dis- 
posal that made possible the great plant 
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at Milwaukee, called the most efficient in 
the world. This plant separates 100 mil- 
lion gallons of sewage daily into water 
purer than many municipal drinking 
waters and 100 tons daily of a dry, granu- 
lar fertilizer that has been in great de- 
mand at about $20 a ton. 

In collaboration with assistants, he 
discovered the mechanism of the process, 
showing the purification to be the victory 
of protozoa over bacteria in the presence 
of oxygen. The protozoa devour the 
bacteria and the foul products of putre- 
faction, finally settling out with the in- 
soluble matter and leaving the supernatant 
water clear and pure. Many of the fun- 
damental laws of colloid chemistry and 
the physical chemistry of the proteins 
were brought into play and fundamental 
laws of purification developed. 

Dr. Wilson worked out the first prac- 
tical method of dewatering activated 
sludge, with chemical treatment followed 
by vacuum filtration and drying, produc- 
ing a fertilizer initially sterile and rich 
in nitrogen. 

In 1916, with Procter, Dr. Wilson 
developed the first quantitative theory of 
molecular mechanism of protein swelling 
in electrolytes. This was followed by 
similar theories on adsorption, electrically 
charged surfaces and interfaces, and 
started the line of reasoning which JACQUES 
LOEB developed into his modern theory 
of colloidal behavior. 

During the following fourteen years, he 
invented new processes and developed 
theories of the mechanism of the complex 
operations of unhairing with alkalies, sul- 
fides, and enzymes; bating with enzymes, 
pickling, chrome, vegetable, and other 
tannages, fat-liquoring with oil emulsions, 
dyeing, and finishing. He worked out 
theories of the neutral salt effect, enzyme 
actions, effect of neutral salts on bacterial 
counts, etc., and devised many methods 
of analysis, including that of the scientific 
determination of tannin. 

Dr. Wilson was born in Chicago, August 
16, 1890. He attended New York Uni- 
versity, and took post-graduate work at 
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the University of Leeds, England. He has 
been a lecturer at the University of Chi- 
cago and at Columbia University, by 
which he was awarded the Charles Freder- 
ick Chandler Medal in chemistry in 1928. 
He is president of John Arthur Wilson, 
Inc., of Milwaukee, and is identified with 
several financial enterprises. 

He holds membership in numerous scien- 
tific organizations here and abroad, and 
has been active as a scientist in the public 
service. He received the honorary degree 
of doctor of science from Lehigh University 
in 1929, and is the founder of the Leather 
Division of the American Chemical So- 
ciety. Most of Dr. Wilson’s scientific 
work appears in about 150 scientific publi- 
cations; a small amount is yet unpub- 
lished. 

The chairman of the jury which made 
the award is Dr. J. G. Davipson of the 
Carbide and Carbon Chemicals Corpora- 
tion and past president of the New York 
Section. Other members are Dr. D. P. 
MorGaNn, executive secretary of the New 
York Section, and the following past presi- 
dents of the section: Dr. C. R. Downs, 
consulting chemical engineer; PROFESSOR 
R. R. RENSHAW, New York University; 
PROFESSOR ARTHUR W. Tuomas, Colum- 
bia University. 

Speakers at the presentation ceremony 
included Professor Thomas and CLARKE 
E. Davis, production manager of the 
National Biscuit Company. 


CHILEAN NITRATE OF SODA NITRO- 
GEN RESEARCH AWARD TO SKIN- 
NER, WILLIS, AND WILSON 


The Chilean Nitrate of Soda Nitrogen 
Research Award of $5000, administered 
by the American Society of Agronomy, 
was, at the recent meeting of the society 
in Washington, divided equally among 
Dr. J. J. SKINNER, senior biochemist of 
the Bureau of Chemistry and Soils, U. S. 
Department of Agriculture; PROFESSOR 
L. G. WIL.Its, soil chemist of the North 
Carolina Experiment Station; and Dr. 
James K. Witson, professor of soil tech- 
nology, Cornell University.— Science 
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DR. SIDGWICK AT CORNELL ON 
BAKER LECTURESHIP 


The George Fisher Baker Non-Resident 
Lecturer in Chemistry for the present 
university term is Dr. NEvIL V. SIpGwick 
of Oxford University. 

Dr. Sidgwick was born in Oxford, May, 
1873. He was educated at Rugby School 
and Christ 
Church, Oxford 
(Scholar, 1892), 

B.A., 1895. He 

studied under 

H. von Pech- 

mann at Tiibin- 

gen, 1899-1901, 

Ph.D. (Tiibin- 

gen) 1901. Since 

1901, he has been 

fellow and tutor 

in chemistry at 

Lincoln College, Oxford; demonstrator 
in the university laboratory, 1903-1925; 
university reader in chemistry from 1925 
to the present. He has been a fellow of 
the Royal Society since 1922. Dr. Sidg- 
wick has also served as president of the 
chemical section of the British Association 
for the Advancement of Science, Leeds 
Meeting, 1927; chairman of the publica- 
tion committee of the Chemical Society, 
London, 1923-1930; and as member of 
the Advisory Council of the Department 
of Scientific and Industrial Research. 

Dr. Sidgwick’s scientific work has dealt 
chiefly with the application of physical 
chemistry to organic chemistry, and with 
valency and molecular structure. He is 
the author of ‘“‘Organic Chemistry of Nitro- 
gen” (1910), and “Electronic Theory df 
Valency”’ (1927). 

Dr. Sidgwick will lecture this term on 
“Molecular Structure and the Periodic 
Classification.” 


NEW PHOTOGRAPHIC EMULSION 
AIDS MOTION PICTURES 


From the astronomical observatory to 
the movie lot a new triple-fast photo- 
graphic emulsion has come to make motion- 
picture production cheaper and more flexi- 





760 


ble. The motion-picture film introduced 
to the profession recently is described by 
the Eastman Kodak Company as ‘‘the 
greatest advance in motion-picture ma- 
terials since the introduction of panchro- 
matic film eighteen years ago.’”’ Its 
sensitive emulsion is very closely related 
to one prepared for astronomical pho- 
tography which has been used to reduce the 
time required for making exposures through 
large telescopes. An improvement in the 
photographic plates used is just as effective 
in this case as though the telescope itself 
were increased in size. The super-speed 
panchromatic plates produced for news- 
paper photographers are also very similar 
to the new movie emulsion. 

When the movies went talkie, it was 
necessary to banish the familiar arc lamps 
on account of their noise. Large incan- 
descent lamps are used. These are rich 
in red light which does not register effec- 
tively on ordinary movie negative. The 
new supersensitive film is affected by both 
red and green light to a much greater ex- 
tent than previous film. Camera men will 
now be able to “‘spot down” their lenses 
and get increased depth of focus which 
will allow the actors to move around with 
less fear of getting out of focus, or they will 
be able to use less light and save money.— 
Science Service 


FRAGILE GAS MOLECULES’ RE- 
BOUND UNCHANGED FROM WHITE- 
HOT SURFACE 


Chemical molecules can be handled 
very roughly without breaking them into 
fragments, experiments by PROFESSOR 
F. O. Rice and Dr. Haroip T. Byck at 
The Johns Hopkins University demon- 
strate. Professor Rice’s work gives one 
answer to a fundamental problem that has 
occupied the attention of physical chem- 
ists for twenty years: how is heat trans- 
ferred from the walls of a container to the 
gas inside—which is continuously in 
motion? 

Acetone molecules which ordinarily de- 
compose at a temperature of 1000°F. 
into the gas methane and other products 
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were bounced from a white-hot platinum 
surface at 2900°F. without change, in 
Professor Rice’s experiments. Previously 
it had been assumed that a certain frac- 
tion of the molecules sit down on the sur- 
face for a while, then get up, and leave 
When things get this hot it seems they can- 
not be persuaded to stay. 

Many chemical substances decompose 
when heated, as the amateur housewife 
knows from her cooking. Professor Rice 
has been attempting to decide whether 
this decomposition is due to the heat rays 
from the walls of the vessel enclosing the 
substance or to the fact that at higher 
temperatures the gas molecules collide 
more violently with each other. 

In earlier experiments with PROFESSOR 
H. C. Urry and Dr. R. N. WASHBOURNE 
molecules were heated but collisions be- 
tween molecules were prevented by having 
all the molecules of gas moving in a pro- 
cession through a very hot furnace. These 
experiments showed the heat radiation 
alone was unable to cause chemical change. 
Apparently there are also some kinds of 
collisions of molecules that are equally in- 
effective in producing chemical changes.— 
Science Service 


MECHANICAL MODELS OF 
MOLECULES DISCLOSE NATURE OF 
SPECTRUM VIBRATIONS 


Vibrations of steel balls and _ spiral 
springs now give science exact information 
on the motions occurring in actual mole- 
cules far too small to be seen. Dr. C. F. 
KETTERING, general director of General 
Motors Research Laboratories, PROF. 
D. H. ANpREws of The Johns Hopkins 
University, and L. W. Suutts, also of 
the General Motors Research Labora- 
tories, have agreeably surprised physicists 
all over the world by constructing mechani- 
cal models in which the various kinds of 
atomic vibrations occurring in, for in- 
stance, a molecule of benzene can be 
visually observed. These models repro- 
duce with exactness the light radiations 
or spectra from liquid benzene. 

The models are constructed of steel 
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balls connected by spiral springs. The 
balls are the same relative weights as the 
carbon, hydrogen, or oxygen atoms they 
represent. The web of balls and springs 
is freely suspended and connected to a 
vibrating rod whose speed can be varied 
by an electric motor. At definite fre- 
quencies of vibration, which are recorded 
on a counter, the model takes up a charac- 
teristic motion. Those rates at which 
the model resonates are found to agree 
remarkably with the frequencies observed 
in light scattered by the substance. 

The investigators postulated that the 
forces connecting the atoms in a molecule 
are the same as if the atoms are connected 
by spiral springs. These forces were 
imagined to lie in the chemical bonds 
which elementary students of chemistry 
represent when they write chemical 
formulas. A spring can either stretch 
or bend. Specific heat measurements 
previously made by Professor Andrews 
showed that probably the same is true of 
the chemical bond. Equally surprising 
was the further result that the elasticity or 
springiness of all bonds is the same no 
matter what atoms are joined by them. 


The first model made was of benzene, a 
molecule consisting of six atoms of carbon 
and six of hydrogen, and was made rather 
diffidently. Definite numerical results 
were not expected. In constructing the 
model, the springs had to be strong 
enough so that the stretching and bending 
forces on the balls would be large in com- 
parison with gravitational forces. Also 
the balls and springs had to be so related 
that the vibrations would be of a speed 
that could be observed by the flickering 
light of a stroboscope. The models were 
suspended by thin rubber bands, much 
weaker than the springs. A stroboscope 
permits the observation of more rapid 
vibrations than can be seen with the 
naked eye if the frequency of the flicker 
is brought close to the frequency of the 
oscillations. 

A chart of the rates of vibrations was 
made. It was immediately recognized 
that the arrangement of lines was prac- 
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tically identical with those in the so-called 
Raman spectrum of benzene, which is 
also due to vibrations within the molecule. 
A simple calculation then enabled the 
investigators to convert the model’s 
rates of vibrations into Raman frequencies. 

The Raman spectrum is obtained by 
observing through a prism spectroscope 
the light scattered by a liquid or solid 
from a beam of light. Mercury arc light 
containing only single wave-lengths was 
used. The original lines of the mercury 
spectrum are accompanied in the scat- 
tered radiation by subsidiary frequencies 
which are found, on examination, to be 
due to vibrations of parts within the 
molecule. These are also shown by the 
heat radiated by the substance. The 
1930 Nobel prize winner in physics, 
SiR CHANDRASEKHARA VENKATA RAMAN, 
of the University of Calcutta, discovered 
the effect that bears his name. * 

The benzene model vibrated in several 
wavs. The two halves sometimes vi- 
brated like a bird flapping its wings, or 
three atoms went up while the alter- 
nate three went down, or all six atoms 
went in and out from the center. 
Models of toluene, carbon tetrachloride, 
chloroform, ethane, ethylene, acetylene, 
ethyl and methyl alcohol were also made 
and found to give good agreement with 
their Raman radiations. By watching 
the motion of the parts of these models, 
the chemist gets a real moving picture of 
the way the atoms are behaving in a 
chemical compound and this enables him 
to understand many obscure points of 
chemical behavior.—Science Service 


* J. Cuem. Epuc., 8, 183-4 (Jan., 193%). 


UTAH RESEARCH FELLOWSHIPS IN 
MINING AND METALLURGY 


The Department of Mining and Metal- 
lurgical Research of the Utah Engineering 
Experiment Station is maintained in co- 
operation with the Intermountain Ex- 
periment Station of the United States 


Bureau of Mines. Five fellowships will 
be offered by this department for the 
year 1931-32 and are open to college 
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graduates who have had the proper train- 
ing in mining, metallurgy, or chemistry, 
and who are qualified to undertake re- 
search work. The income of each fellow- 
ship is $720, beginning July 6th and end- 
ing June 4th. Fellows are exempt from all 
university fees, except the general student 
body fee, the payment of which is optional. 

Fellows will register as students in the 
Department of Mining and Metallurgical 
Research of the University of Utah and 
become candidates for the degree of 
Master of Science unless this or an equiva- 
lent degree has been earned. Their 
class work in the University will be di- 
rected by the heads of the departments of 
instruction, but the greater portion of their 
time will be spent in research work on the 
problem assigned to them, under the 
direction of a member of the staff of the 
Intermountain Station of the Bureau of 
Mines or the Department of Mining and 
Metallurgical Research. 

The purpose of this work is to under- 
take the solution of definite problems 
confronting the mining and metallurgical 
industries. For 1931-32, fellowships will 
be granted in the following subjects: 


. Mining Investigations. 

(a) Ventilation; (b) Subsidence. 

. Microscopic Investigations. Sta- 
tistical mineralogical studies of ores, 
mill products, and intermediate 
substances. X-ray study of crystal 
structure to supplement microscopic 
investigations. 

. Crushing and Grinding. 

(a) Crushing resistance of minerals; 
(6) Sizing of minerals by elutri- 
ation. 

. Flotation Fundamentals. 

(a.) Physical-chemical investigations 
of flotation phenomena;  (h) 
Experimental work with pure 
minerals. 

. Pyrometallurgy. Roasting and 
volatilization in connection with com- 
plex lead, zinc, and manganese ores. 

. Hydrometallurgy. Leaching of 
lead-zine ores and metallurgical by- 
products, 


JOURNAL OF CHEMICAL EDUCATION 


APRIL, 1931 


Applications, with a certified copy of 
collegiate record, statement of experience, 
and names and addresses of three refer- 
ences, will be received up to April 15, 
1931. Further information in regard to 
these fellowships will be furnished to those 
desiring the same. Applications should 
be addressed to the Director, Utah 
Engineering Experiment Station, Uni- 
versity of Utah, Salt Lake City, Utah. 


RESEARCH FELLOWSHIPS AND 
SCHOLARSHIPS OPEN AT INSTITUTE 
OF PAPER CHEMISTRY 


The Institute of Paper Chemistry, 
Appleton, Wisconsin, has announced that 
it will have available for the scholastic 
year 1931-32 four research fellowships 
of $500 each, with exemption from tuition 
fees. In addition, there will be six 
scholarships which provide for exemption 
from tuition ($200). Inquiries regarding 
these fellowships and scholarships may 
be addressed to PROFESSOR H. F. LEwIs, 
Institute of Paper Chemistry, Appleton, 
Wisconsin. 


NEW SOIL EROSION LABORATORIES 
PLANNED 


Two new soil erosion experiment sta- 
tions will be established this year by the 
Bureau of Chemistry and Soils, according 
to plans of the U. S. Department of Agri- 
culture. ; 

One of the new stations will be located 
in Georgia, the other somewhere in the 
Middle West. This will bring the number 
of soil erosion stations now established in 
the United States to ten. — Science Service 


NEW RESEARCH PROJECT ON COP- 
PER AT BATTELLE MEMORIAL INSTI- 
TUTE 


The trustees of Battelle Memorial Insti- 
tute, Columbus, Ohio, announce the estab- 
lishment at the institute of a research 
project sponsored by the Calumet & Hecla 
Consolidated Copper Company of Calu- 
met, Michigan. The purpose of this proj- 
ect is to make a fundamental study of 
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arsenical and argentiferous lake copper in 
respect to its properties and application 
to industrial uses. 

It has long been recognized that copper 
containing small amounts of arsenic and 
silver has definite well-defined advantages 
and recent developments have forcibly 
brought to mind the possibilities of further 
industrial applications. This research 
program is comprehensive in character 
and is in a most promising and fertile field. 

G. L. Craic has been added to the 
institute staff for work on this project, 
which is under the direct supervision of 
Dr. H. W. RusseE_t and J. L. Grecc. 
Mr. Craig was formerly research fellow 
with the U. S. Bureau of Mines and more 
recently metallurgist for the Fairmount 
Aluminum Company. 


THIRD INTERNATIONAL CONGRESS 
ON BITUMINOUS COAL 


A group of prominent American men of 
affairs will assist in the organization of the 
Third International Conference on Bi- 
tuminous Coal to be held November 16-21, 
1931, at the Carnegie Institute of Tech- 
nology in Pittsburgh, according to an 
announcement from that institution. In- 
vitations were issued to a group of busi- 
ness men by Dr. THomas S. BAKER, presi- 
dent of the Carnegie Institute of Tech- 
nology and organizer of the meeting, ask- 
ing them to serve in an advisory capacity 
to the conference. The following men 
accepted his invitation to serve as mem- 
bers of an advisory board to this third 
meeting on coal: 

James A. FARRELL, president of the 
United States Steel Corp.; JoHn Hays 
HAMMOND, prominent mining engineer; 
SAMUEL INSULL, public utilities magnate; 
Dr. FRANK B. JEWETT, president of the 
Bell Telephone Laboratories, Inc.; Hon. 
A. W. MELLON, secretary of the U. S. 
Treasury and capitalist; F. A. MERRICK, 
president of the Westinghouse Electric and 
Manufacturing Co.; AuGusTE G. PRaTT, 
president of the Babcock and Wilcox Co.; 
H. B. Rust, president of the Koppers Co.; 
MatTTHEW S. SLOAN, president of the 
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New York Edison Co.; GERARD SWOPE, 
president of the General Electric Co.; and 
WALTER C. TEAGLE, president of the 
Standard Oil Co. of New Jersey. 

This group of men are connected with 
industries either directly or indirectly con- 
cerned with coal and its by-products. 
Seven members of the board for the third 
meeting served in a similar capacity at 
the second meeting in 1928. 

Word comes from Dr. Baker, who is 
now in Europe inviting scientists to the 
third meeting, that the idea of a third 
conference is being warmly received by 
fuel technologists abroad and that the con- 
tinent will be well represented as it has 
been in the past sessions. 

The meetings are organized for the 
purpose of finding new uses for soft coal. 
By bringing together the best minds in the 
field of fuel technology an interchange of 
ideas and new methods is secured which 
keeps the coal industry informed of new 
processes which are being used throughout 
the world. The proceedings of the con- 
gresses are published, and are now con- 
sidered standard reference books on fuel 
technology. 

The program this year, according to a 
preliminary announcement, will include 
papers on the carbonization, liquefaction, 
and gasification of coal; by-products; 
the mechanism of combustion; cleaning 
of coal and its preparation for the market; 
pulverized fuel; power plants; and do- 
mestic heating. Emphasis will be placed 
on the economics of the new processes 
discussed. 


DR. WIELAND GIVES SILLIMAN, 
LECTURES AT YALE 


According to Science, Yale University 


announces the appointment of Dr. 
HEINRICH WIELAND, professor of organic 
chemistry at the University of Munich 
and one of the editors of the Annalen der 
Chemie, as Silliman lecturer for the current 
year. The subject of the lectures is 
“Researches on Oxidation Reaction.’’ 
They are scheduled for 4.15 p.m. in the 
lecture room of the Sterling Chemistry 
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Laboratory on March 16th, 18th, 20th, 
23rd, 25th, and 26th. As provided for by 
the Silliman Foundation, these lectures in 
amplified form will be published by the 
Yale University Press as a volume of the 
Silliman series. 


PROFESSOR FOWLER TO LECTURE 
AT UNIVERSITY OF WISCONSIN 


ProFEessor R. H. Fow er, of Trinity 
College, Cambridge, will give a series of 
twenty-four lectures at the University of 
Wisconsin, on ‘‘Some Recent Develop- 
ments in Theoretical Physics.’’ The 
topics to be covered include electron 
emission, the theory of ferro-magnetism, 
the internal absorption coefficient for 
gamma rays and Milne’s theory of the 
internal constitution of the stars. The 
lectures will begin on April 1st and will 
continue through April and May. Visi- 
tors are invited to attend the lectures.— 
Science 


INDUSTRIAL CHEMISTS MAKE 
CONTACT WITH UNIVERSITY 
RESEARCH THROUGH LECTURES AT 
UNIVERSITY OF CHICAGO 


Members of the faculty of the Uni- 
versity of Chicago are presenting a series 
of lectures for the research staff of Swift & 
Company during the winter quarter. 
The following lectures form the schedule: 
February 2—‘‘The Ring Structure in 

Sugars,” J. W. GLATTFELD. 

February 9—“Liquid Ammonia as a 
Solvent,’”’ WARREN C. JOHNSON. 

February 16—‘‘Recent Studies in Molecu- 
lar Structure by Means of X-Rays,” 
W. C. PIERCE. 

February 25—‘‘Auto-Oxidation,’’ H. I. 
SCHLESINGER. 

March 2—‘‘Recent Advances in Inorganic 
Chemistry,’’ WARREN C. JOHNSON. 

March 9—‘‘Ortho and Para-Hydrogen,”’ 
T. R. HoGNEss. 

March 16—‘‘The Modern Analytical 
Technic for Small Quantities,’’ Morris 
S. KHARASCH. 

March 23—‘‘The Physico-Chemical Sig- 
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nificance of the Einstein Theory,” 

ARTHUR C. LUNN. 

March 30—‘“The Chemistry of Proteins,’ 
F. C.ocu. 

April 6—‘‘The Factors Determining the 
Nutritive Value of Proteins,” F. C. 
Kocu. 

A similar series of lectures was given 
during the autumn quarter by members 
of the physics and chemistry departments. 
These lectures are concerned with the 
special fields of interest of the individual 
speakers. The plan is to bring the in- 
dustrial research men in contact with the 
numerous fields of endeavor under investi- 
gation in the university laboratories. Dr. 
W. D. RicHarpson, chief chemist of 
Swift & Company, has inaugurated here 
a plan that is unique in character and 
purpose, and promises to act as a stimulus 
for similar projects. These series of 
lectures have been planned through the 
University College of the University of 
Chicago. 


DR. RIGGS ADDRESSES NEW YORK 
PROFESSIONAL GROUP OF ALPHA 
CHI SIGMA 


At the February 4th meeting of the 
New York Professional Group of Alpha 
Chi Sigma, held at the Prince George 
Hotel in New York City and attended by 
thirty-three members of the fraternity 
representing all parts of the country, an 
address on ‘‘Historical Aspects of Nutri- 
tional Observations and Studies’? was 
given by Dr. Lioyp K. Riccs, director 
of research, New Jersey College of Phar- 
macy, Newark, N. J. Dr. Riggs spoke 
of various observations on foods made by 
Davi LivINGsTONE in his African ex- 
plorations. He described the logs ob- 
tained from various early New England 
sailing vessels as yielding some very 
interesting observations on nutritional 
ailments. Both these accounts gave data 
on the prevalence and early knowledge of 
scurvy. Dr. Riggs also mentioned that 
it was a common practice to force the 
crews of certain vessels to eat grass on 
first reaching land. 
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The speaker referred to the attempts of 
the Japanese to build the finest navy in 
the world, of the appearance of beriberi 
and the revelations of the logs of the 
battleships and the Japanese naval 
hospital. 

He also discussed the nutritional work 
of Mayo, LAVoIsIER, RUBNER, BENEDICT, 
and others, emphasizing the astonishing 
accuracy of the earliest work and the 
increased refinements and accuracy of 
the later studies which led researchers 
in the field to conclude at the end of the 
last century that all nutritional work had 
been completed and that the only other 
advances which could be made would be 
in the line of methods. 


DR. HAAS LECTURES AT 
PENNSYLVANIA STATE COLLEGE 


Under the auspices of the School of 
Chemistry and Physics, and the Sigma 
Pi Sigma and Phi Lambda _ Upsilon 
fraternities, Dk. ARTHUR Haas, professor 


of physics at the University of Vienna, 
gave two lectures recently at the Penn- 
sylvania State College, one on ‘‘Modern 
Physics and Our Views on the Universe,”’ 
the other on “‘Light Corpuscles, Material 


” 


Waves, and the Laws of Physics. 


ELEVENTH OHIO STATE EDUCA- 
TIONAL CONFERENCE 


The Eleventh Ohio State Educational 
Conference will convene at The Ohio 
State University, Columbus, Ohio, on 
April 9th, 10th, and 11th. The following 
program for the Physical Science Section 
has been arranged: 


Friday, April 10 


2:30 p.m. Chemistry. Building, Room 
100. Presiding, ALPHEUS W. SmITH, 
The Ohio State University. 

1. “Solar Radiation,’’ CHARLES G. 
ABBOTT, secretary of Smithsonian 
Institution. 

2. “Chemistry in the Quest for 
Health,” OLIvER Kamm, Parke, 
Davis and Co., Detroit, Michigan. 
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6:00 p.m. Executive Committee Dinner 
and Meeting, Ohio Chemistry Teach- 
ers Association. 

7:30 p.m. Physical Science Section En- 
tertainment and Social Hour. Chem- 
istry Building, Room 100. 


Saturday, April 11 


A.M. Registration. The registra- 
tion card will contain a blank space 
for helpful suggestions relative to 
topics and speakers for the Saturday 
forenoon program of next year. 
There is no fee for this special Physical 
Science Registration. 


8:45 


9:00 a.m. Chemistry and Physics Sym- 
posium, Mendenhall Laboratory of 
Physics, Room 200. Presiding, J. E. 
Day, The Ohio State University. 

“What May the College Teacher in the 

Physical Sciences Expect from the High- 

School Graduate?” 

R. L. Epwarps, Department of 
Physics, Miami University, Oxford. 

Roy I. Grapy, Department of Chem- 
istry, Wooster College, Wooster. 

WALTER FRYE, Department of 
Physics, Central High School, 
Akron. 

VERNON S. CULP, 
Chemistry, West High 
Akron. 

Discussion. 


Department of 
School, 


10:30 a.m. Divisional Meetings 

A. Division of Chemistry, Mendenhall 
Laboratory of Physics, Room 212. 
Presiding, ERWIN R. SHADE, Harding 
High School, Marion. ’ 
“The New-Type (Objective) Exami- 
nation in High-School Chemistry,” 
K. M. Persino, Glenville High School, 
Cleveland. 

Discussion. 

Business Session. 

B. Division of Physics, Mendenhall 
Laboratory of Physics, Room 210. 
Presiding, CHARLES W. JARVIS, Ohio 
Wesleyan University, Delaware. 

“A Cross-Section of Physics in the 
Various Types of High Schools,’’ 
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O. C. Monrcomery, West High 
School, Columbus. 

B. F. SALtsBury, Lincoln High School, 
Cleveland. 
THoMAS GRAHAM, Delaware High 
School, Delaware. 
H. R. FisHer, Sunbury High School, 
Sunbury. 

Business Session. 

12:30 p.m. Special Luncheon—Physical 
Science Section, Pomerene Hall. 
Price, $0.60. 


The Physical Science Section will hold 
open house to its guests in the chemistry 
and physics laboratories on Friday after- 
noon and evening and Saturday forenoon. 
There will be an opportunity to see some- 
thing of the teaching and research in prog- 
ress in these laboratories. For the bene- 
fit of teachers of chemistry and physics 
in colleges and secondary schools, the 
Central Scientific Company and the Welch 
Mfg. Co., each, will have an exhibit of 
scientific apparatus in the chemistry build- 


ing on Friday afternoon and Saturday. 
These exhibits will also interest superinten- 
dents and principals responsible for the 
purchase of apparatus for their chemical 
and physical laboratories. 


Hotel Accommodations 


Those desiring hctel accommodations 
may obtain them by direct communica- 
tion with any of the following hotels: 
Neil House, Deshler-Wallick Hotel, Chit- 
tenden Hotel, Fort Hayes Hotel, the 
Hotel Francis, at the customary rates of 
$3.00 up for a single room without bath, 
and $5.00 up for a double room without 
bath. The Hotel Willard is a small hos- 
telry near the campus and accommodates 
transients at the rate of $1.00 per night 
per person. A number of rooming houses 
in the University vicinity also offer rooms 
at $1.00 per person. 

Those desiring accommodations may 
communicate directly with the hotel de- 
sired or else with JESSE E. Day, Depart- 
ment of Chemistry, The Ohio State Uni- 
versity, Columbus, Ohio. 
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THE KANSAS ASSOCIATION OF 
CHEMISTRY, PHYSICS, AND GEN- 
ERAL SCIENCE TEACHERS 


At the annual meeting of the Kansas 
Association of Chemistry, Physics, and 
General Science Teachers, on January 
24th, the following papers were presented: 

“The Teaching of General Science,”’ 
JESSE WESTERDALE, Wakefield, Kansas; 
“The Physics Teacher as a Technician,”’ 
Leo HuprBurc, Kansas State Agricultural 
College, Manhattan; ‘‘What the College 
Chemistry Teacher Should Expect of High- 
School Chemistry Students,’’ L. C. HEeck- 
ERT, Kansas State Teachers’ College, Pitts- 
burg; ‘“‘Science Teaching in the High 
Schools,’”” J. E. EpGERTON, State High 
School Inspector, Topeka: ‘‘Self-Grading 
Tests in Chemistry and Other Sciences,”’ 
J. A. BROWNLEE, Wichita High School 
East, Wichita. 


THE CHEMISTRY TEACHERS CLUB 
OF NEW YORK 


This organization held its 203rd meet- 
ing on February 4, 1931. The program 
follows: : 

“Brief Discussion of Some of the Problems 
of Chemistry Teaching in Secondary 
Schools,’ PROFESSOR A. Hurp, 
Teachers’ College, Columbia University. 

“Use of Biographical Material in Teaching 
Chemistry,”’ Mr. J. C. Prinz, DeWitt 
Clinton High School. 

“Chemical Equations and Their De- 
velopment,’’ Mr. Maurice U. AMEs, 
Flushing High School. 

“The Superior Pupil,” Mr. SAMUEL B. 
YAcCKNowItTz, Walton High School. 

“Chemistry Work Book,’’ Miss RuTH 
Jounson, Newtown High School. 

‘Preparation of Crystals; Nitration with 
Metallic Nitrates,’’ Mr. LEONARD J. 
FLIEDNER, George Washington High 
School. 

Discussion from the floor. 

The paper by Mr. Yacknowitz was 
supplemented by exhibits of student 
work. These exhibits are suitable for 
display to the public and were successfully 
used to stimulate interest in chemistry. 
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The specimens shown by Mr. Fliedner 
elicited much favorable comment. He 
had succeeded in preparing large crystals 
of chrome alum, the largest weighing over 
2.3 kilos. He also demonstrated the new 


method of nitration by preparing a quan- 
tity of 5-nitro salol; the nitrating reagent 
consisted of a mixture of cupric nitrate, 
glacial acetic acid, and acetic anhydride. 


NEW SCIENCE BUILDING FOR THE 
PHILLIPS EXETER ACADEMY 


A new science building, the gift of the 
late COLONEL WILLIAM Boyce THOMPSON, 
of the class of 1891, is being erected for the 
Phillips Exeter Academy. The new struc- 
ture will be twice the size of the two build- 
ings now used by the science departments 
of the institution. The first floor will be 
used for physics, and the second and third 
for chemistry. The size and arrangement 
of rooms will be consistent with the new 
methods of small-group instruction to be 
incorporated throughout the academy as 
a result of the recent Harkness gift. It 
is hoped that the building will be ready in 
time for the 150th anniversary of the 
founding of the academy in June, 1931, 
and that the installation of equipment 
will permit the use of the building at the 
opening of the fall term of 1931. 


VOCATIONAL LECTURES FOR HIGH- 
SCHOOL STUDENTS AT SYRACUSE 
UNIVERSITY 


The Department of Chemistry at Syra- 
cuse University conducted a series of 
four lectures on chemistry topics at 
Bowne Hall on February 19th and 20th. 
The lectures were given to selected high- 
school students of Central New York. 

The topics selected were Organic 
Chemistry, Chemistry in Medicine, X- 
Rays, and Chemical Industries of Syra- 
cuse. The speakers for the occasion were 
members of the department of chemistry 
at Syracuse University: ProFeEssor C. C. 
SPENCER, PROFESSOR R. K. BREWER, 
PROFESSOR A. J. KING, and PROFESSOR 
ALBERT SALATHE. 
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The program was in charge of PrRo- 
FEssOoR A. L. Etper of the Syracuse 
chemistry department. 


DEUTSCHE BUNSEN GESELLSCHAFT 


The thirty-sixth general meeting of the 
Deutsche Bunsen Gesellschaft fiir ange- 
wandte physikalische Chemie, an asso- 
ciation of leading research workers, sci- 
entists and technologists in the field 
of applied physical chemistry will take 
place from the 25th to the 27th of May, 
1931, in Vienna. The subject of the 
symposium will be: ‘‘Recent Progress in 
the Science of Metallurgy with Particular 
Reference to Light Metals.’’ The arrange- 
ments have been undertaken by GEHEIM- 
RAT PRoF. Dr. ING. H. C. SPECKETER, 
director of the I. G. Farbenindustrie 
A.-G., managing director of the Griesheim 
Elektron Works. 

The following papers will be presented: 
“Recrystallization,’’ PROFESSOR Dr.-ING. 
H. c. G. TaMMAN, of Gottingen; ‘‘Elec- 
tric and Magnetic Properties of Metals,”’ 
PROFESSOR Dr. R. BECKER, of Berlin- 
Wannsee; ‘Metallurgical Problems Con- 
nected with Aluminum and Its Alloys,”’ 
Dr.-Inc. G. Sacus, of Frankfurt am 
Main; ‘‘Compensation and Precipitation 
Hardening of Alloys,’’ Dr. G. MAsING, 
Berlin-Siemensstadt; ‘‘A Contribution to 
the Physics and the Metallography of 
Magnesium,” Dr. E. Scum, Berlin- 
Dahlem. 


FLORIDA SECTION, A. C. S., SPON- 
SORS RADIO TALKS 


Radio talks sponsored by the Florida 
Section have been given from State Radio 
Station WRUF in Gainesville, 361.2 
meters and 830 K.C., on Fridays at 6.00 
P.M., Eastern Standard Time. The pro- 
grams included the following: 

Feb. 13, “The Necessity of Growing 
Timber in Florida, and the Possibility of 
Pulp and Paper Making as a Result,” 
P. N. Howe tt, chief forester of Southern 
Kraft Paper Corporation; Feb. 20, ‘‘The 
Production of Book and Other White 
Paper from Southern Pine.” W. L. WIL- 
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SON, Panama City; Feb. 27, ‘‘Research in 
Forest Management,” S. J. HA, Jack- 
sonville; March 6, ‘‘Chemical Utilization 
of Citrus Fruit Products,’ W. W. SKIN- 
NER, Department of Soils and Chemistry, 
U. S. Department of Agriculture; March 
13, ‘“Minerals of Florida’? by JacK Frost, 
Florida Portland Cement Co. 


NORTHEASTERN SECTION, A. C. S., 
CHEMISTRY BROADCASTS 


Through the courtesy of Mr. JOHN 
SHEPARD, 38RD, president of the Shepard 
Broadcasting Service, the Northeastern 
Section of the A. C. S. is presenting a 
series of BROADCASTS IN CHEMISTRY every 
Thursday afternoon from 4.15 to 4.30 
over the following stations of the ‘“Yan- 
kee Network:’ WNAC, Boston, 1230 
kilocycles; WEAN, Providence, 780 
kilocycles; WICC, Bridgeport, 1190 
kilocyles. Later the program will go out 
over WORC, Worcester, 1200 kilo- 
cycles. 

The first program was presented on 
February 19, 1931. All the radio addresses 
will be published as supplements to the 
Nucleus. 

The subjects of each broadcast will 
appear in the radio sections of the daily 
press. 


DR. LUCKHARDT ADDRESSES JOUR- 
NAL SOCIETY OF DE PAUL UNIVER- 
SITY 


On Sunday, January 25th, at the Mor- 
rison Hotel, Chicago, Dr. ARNo B. Luck- 
HARDT, professor of physiology at the Uni- 
versity of Chicago, delivered an illustrated 
lecture before the members of the Chem- 
istry and Physics Journal Society of De 
Paul University, on ‘‘the Discovery and 
Uses of Ethylene Oxide as an Anesthesia.” 

Dr. Luckhardt narrated many interest- 
ing personal anecdotes associated with the 
discovery of this important anesthetic. 
As has frequently happened in science, the 
discovery proved to be an ulterior objec- 
tive in an otherwise rather unimportant 
research problem. 
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The acumen of the learned investigator 
was apparent. Immediately he perceived 
the importance of these early experiments 
and promptly applied them to a practical 
advantage. Frogs and dogs proved the 
faithful laboratory animals for the subse- 
quent investigations. Ethylene oxide 
shortly afterwards took its place among 
the ranks of general anesthetics. 

In conclusion, Dr. Luckhardt made an 
appeal to the student body, informing 
them of the necessity of instructing mis- 
guided persons relative to the anti-vivi- 
section propaganda. He intimated that 
if it were not for the legal experimentation 
upon the lower forms of life the discovery 
of ethylene as an anesthetic would never 
have been possible. No animal is ever 
inhumanely treated during the course of 
an investigation. 


THE E. H. S. BAILEY PRIZE IN ANALY- 
TICAL CHEMISTRY AT UNIVERSITY 
OF KANSAS 


The chemistry department of the Uni- 
versity of Kansas has recently awarded 
the E. H. S. Bailey prize for excellence in 
analytical chemistry to WREN GABEL, a 
senior in the school of engineering. Dr. 
E. H. S. Battery, professor of chemistry 
at this university since 1883, is a firm be- 
liever in the importance of qualitative and 
quantitative analysis as a foundation for 
all chemical work. He therefore offered 
to nominate for full membership in the 
American Chemical Society the student 
having the best record in both branches of 
analytical chemistry and to pay the first 
year’s dues. Dr. Bailey has announced 
that he will offer this prize again next year. 


DR. KAEMPFFERT RESIGNS DIREC- 
TORATE OF MUSEUM OF SCIENCE 
AND INDUSTRY 


Dr. WALDEMAR KAEMPFFERT, after 
having spent two and a half years in organ- 
izing the Museum of Science and Industry 
at Chicago, has handed in his resignation 
as director, effective on March Ist. Mr. 
Kaempffert will become a member of the 
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editorial council of the New York Times 
and will direct that paper’s policy so far 
as science, engineering and industry are 
concerned. The work of designing and 
collecting exhibits for the museum will go 
forward uninterruptedly in accordance 
with the program originally formulated 
by Mr. Kaempffert and approved by the 
board of trustees.—Science 


NATIONAL INDUSTRIAL MUSEUM 
DISCUSSED BY CONGRESS 


The first legislative hurdle has been 
successfully cleared by the Copeland 
bill to establish a commission to study the 
need of a new engineering and industrial 
museum at the Smithsonian Institution. 
The bill passed the Senate at one of the 
recent night sessions during which bills 
on the calendar came up for consideration. 

If the bill also gets through the House, 
nine men, including an engineer, an in- 
dustrial chemist, a manufacturer, three 
men experienced in transportation by 
land, air, and water, respectively, an 
educator, a labor representative, and a 
museum expert will serve without pay to 
see what is best to be done about exhibits 
of this character in the museum which will 
have no home when the present arts and 
industries building of the U. S. National 
Museum is razed to make way for widen- 
ing of a street in that vicinity. Recom- 
mendations for the new building will be 
presented at Congress and the President 
as soon as feasible.—Science Service 


THIRTEENTH EXPOSITION OF 
CHEMICAL INDUSTRIES 


The Thirteenth Exposition of Chemical 
Industries will be held at the Grand 
Central Palace in New York from May 
4 to 9, 1931. Every second year this 
exposition draws several hundred exhibits 
not only from the forty-odd chemical 
industries, but also from a large number 
of others which supply raw materials or 
plant or laboratory equipment used in 
chemical processes. 

One of the interesting and important 
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lines of developments in modern chemistry 
has been the steady improvement in 
molding plastics and other synthetic 
resins, and the exhibits of these products 
always attract lively interest. As here- 
tofore, the coming exposition will have 
exhibits of these products; and while 
they overlap in some competitive fields, a 
few of them have branched out along new 
trails where competitors have not followed. 

A development of the past two years 
has been the introduction by one manu- 
facturer of six new pastel colors, all of 
which will be included in the exhibit 
of their producer. Pastels, even at such a 
late date as the last chemical exposition, 
were not shown by manufacturers of 
phenolic compounds. In fact, the very 
possibility of their existence or production 
was doubtful. Since then, six new colors 
have been produced, and are now on the 
market. They are pink, blue, green, 
yellow, old ivory, and gray. 

In addition to their novelty and beauty, 
it is reported that these materials are 
capable of being molded under conditions 
similar to molding conditions of standard 
compounds, using the same equipment 
and steam pressure, while their water 
absorption is said to be less than that 
of the older phenolic compounds. At the 
same time, they are as strong as the stand- 
ard materials; and are now in production 
on several parts requiring large quantities 
of compound. In the same booth will 
also be shown many new molded pieces 
larger than heretofore exhibited, for a 
variety of industrial uses. These include 
soda fountain chairs, iceless refrigerator 
parts, anda wide variety of other industritl 
applications. 

As a rule, plastics have not been much 
used in packaging, but one manufacturer 
has gone extensively into that field, and 
his comprehensive line of packaging 
equipment, from seals for collapsible tubes, 
bottles and jars to display racks, con- 
tainers and electric signs, will be on ex- 
hibition. Other features of his exhibit 
will be the new core resin, finding wide 
acceptance in foundries for the manu- 
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facture of cores of complicated design; 
and several applications of phenolic 
varnishes. 

Another curious and interesting de- 
velopment of recent years has been the 
immense increase in the efficiency of the 
so-called ‘‘activated carbons” over similar 
adsorption agents of past years. Wood 
charcoal had been used for removal of 
undesirable odors and colors for many 
years, and during the war ‘‘gas-mask’’ 
carbon, having a far greater efficiency, was 
developed. Bone char is a key material 
in the refining of sugar, but for decolorants, 
modern activated carbons are from twenty 
to fifty times as effective as bone char. 
Some of the latest of these activated 
carbons were shown at the last chemical 
exposition; but research is constantly 
developing new and interesting uses for 
them, two of the latest being in water 
purification and iodine adsorption. 


Activated carbons remove unwanted 
colors, odors, and flavors from liquids 


and gases by adsorbing them; that is to 
say, by condensing them and packing 
them away, in a fraction of the space 
they formerly occupied, in the myriad 
microscopic or sub-microscopic pores of 


the adsorbing material. So porous is good 
activated carbon, that it is estimated that 
a cubic inch of the material will have a 
surface area of 20,000 square yards. 
Incomprehensible as that may seem, any 
skeptic can convince himself of the pos- 
sibility of the fact by a simple mathemati- 
cal calculation, bearing in mind that the 
pores which perform the operation of 
adsorption are probably of molecular size. 

The operation of activated carbon in 
the removal of impurities depends upon an 
affinity of those impurities for the snug 
retreats of the carbon; or to put the same 
thing differently, it depends upon the 
ability of the carbon to take the un- 
desirable materials away from the ma- 
terial to be purified, and pack them down 
tight in its infinitesimal cavities. Natu- 
rally, the capacity of activated carbon 
for any impurity is strictly limited; and 
when it has become saturated, it must be 
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withdrawn from the operation and cither 
discarded or re-activated, so that it may 
be used again. 

From the foregoing, it is evident that 
activated carbon will produce the desired 
results only when the carbon has a stronger 
affinity for the undesirable ingredients 
than the substance to be purified; but 
as this is the case in a very great range of 
chemicals, activated carbon has a large 
field of usefulness. A number of these 
uses will be illustrated in the coming 
Exposition of Chemical Industries. 


NORTH LOUISIANA CHEMICAL 
SOCIETY 


The North Louisiana Chemical Society 
held its annual banquet for its members, 
their wives and guests at the Washington- 
Youree Hotel in Shreveport on January 
27th. Forty persons were present. The 
address of the evening was given by the 
incoming president, Dr. JoHN B. EN- 
TRIKIN, head of the Department of 
Chemistry of Centenary College, Shreve- 
port, who spoke on ‘‘The Need for a 
Chemical Industrial Survey of This Area.”’ 
Other officers for the coming year are: 
vice president, C. W. JONEs, president of 
the Jones Chemical Company; secretary, 
PauL SLOAN, Louisiana Oil Refining 
Company; treasurer, JOHN RAILSBECK, 
Louisiana Oil Refining Company. The 
society meets once each month at Cen- 
tenary College. 


NEW APPOINTMENTS BY 
AMERICAN CERAMIC SOCIETY 


Dr. ALEXANDER SILVERMAN, head of 
the department of chemistry, University 
of Pittsburgh, was made vice president 
of the American Ceramic Society at a 
meeting held in the ballroom of the 
Cleveland Public Auditorium on February 
25th. He, together with Dr. E. W. 
TILLOTSON and Mr. S. M. PHE LPs of the 
Mellon Institute of Industrial Research, 
were included in the first list of fellows 
appointed by the society at this meet~- 
ing. 
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STAFF CHANGES AT MELLON 
INSTITUTE 

Dr. Epwarp R. WEIDLEIN, director of 
the Mellon Institute of Industrial Re- 
search at Pittsburgh, has announced the 
appointment of Dr. LEONARD HARRISON 
CRETCHER to an assistant directorship in 
the institution. Dr. Cretcher, who since 
1926 has been serving as head of the de- 
partment of research in pure chemistry, 
is a specialist in organic chemistry and 
will have supervisory charge of a group of 
industrial fellowships that are concerned 
with problems in organo-chemical tech- 
nology. In addition to serving in this 
capacity, Dr. Cretcher will continue as 
head of the department of research in 
pure chemistry. In this work he will be 
aided by Dr. WILLIAM L. NELSON, who 
has been made senior fellow in pure re- 
search. Beside Drs. Cretcher and Nelson, 
the departmental staff will include Dr. 
C. L. BuTLer and Dr. ALicE G. REN- 
FREW, who has gone to the Mellon In- 
stitute from the Sterling Chemistry 
Laboratory of Yale University.— Science 


FACULTY APPOINTMENTS AT 
COOPER UNION 
PROFESSOR ALBERT B. NEWMAN, head 
of the Department of Chemical Engi- 
neering, has recently been appointed to the 
Membership Committee of the American 
Institute of Chemical Engineers. 


Bucky Boundary Ray Now Used against Forgers. 
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PROFESSOR HENRY C. ENDERS has been 
appointed to membership on the Commit- 
tee of Law and Ethics, and also elected 
to the Committee on Nominations of the 
New York State Society of Professional 
Engineers, New York Chapter. 

Mr. CHRISTIAN WEAVER, Instructor in 
Organic Chemistry, was elected to the 
presidency of the Cooper Union Chemical 
Society at its recent meeting. Mr. 
Weaver has been teaching in Cooper Union 
for twenty-five years, and will use his wide 
experience to effect a complete reorganiza- 
tion of the society upon a more modern 
basis. 


EDGAR FAHS SMITH MEMORIAL 
COLLECTION AT UNIVERSITY OF 
PENNSYLVANIA 


The Edgar Fahs Smith Memorial Col- 
lection in the History of Chemistry, 
which was presented to the University 
of Pennsylvania two years ago, has been 
endowed by Mrs. EpGar F. Smitu. The 
collection is located in the Harrison Lab- 
oratory of Chemistry, and comprises rare 
books in chemistry, portrait prints and 
engravings, manuscripts and autograph 
letters. A catalog is in course of prepara- 
tion and will shortly be available for dis- 
tribution. Miss Eva V. ARMSTRONG, 
who was formerly Dr. Smith’s secretary, 
has been appointed curator. 


Life for forgers and counter- 


feiters promises to be harder in the future. To ultra-violet radiation and Réntgen rays, 
now used in probing beneath the surface of etchings, postage stamps, and documents for 
photographic evidence of falsification, has been added the Bucky Boundary Ray. ’ 

This radiation, lying in the spectrum between the ultra-violet and X-rays, has been 
found superior for penetrative lighting purposes in cases where ultra-violet rays have too 
small and Réntgen ‘rays too strong a penetration, reports to the American Chemical 
Society from Germany indicate. Like the X-rays and the ultra-violet light, the boun- 
dary rays consist of waves too short to affect the eye, they are longer than the X-rays 
but not as long as the ultra-violet. They must be used in a vacuum as they are strongly 
absorbed by air. 

Prof. B. Spiethoff, O. Gfrorer, and Heinz Berger, who developed the new detective 
method at the University Dermal Clinic at Jena, have called upon professional men to 
test out these unfamiliar rays and report on their efficiency in various types of investi- 
gation.— Science Service 





Treatise on Physical Chemistry. Hucu 
S. TayLor, D.Sc., editor, David B. Jones 
Professor of Chemistry, Princeton Uni- 
versity, Princeton, N. J. Second edi- 
tion, D. Van Nostrand Company, Inc., 
New York City, 1931. 2 Volumes. 
Vol. 1, xv + 852 + 48 pp.; Vol. 2, xii + 
1766 + 48 pp. 15 X 22.5 cm. Vol- 
umes not sold separately. $15.00. 


The second edition of this well-known 
work has been enlarged over thirty-five 
per cent. This gives some idea of the 
increase in knowledge of the subject 
treated therein during the last five years. 
It also furnishes some conception of the 
task confronting the contributors to this 
coéperative effort. 

The first notable change is to be found 
in Chapters III and IV on ‘‘The Kinetic 
Theory of Gases and Liquids” and “Im- 


perfect Gases and the Liquid State.” 


Written by Drs. Herzfeld and Small- 
wood, they require together no less than 
177 pages representing an increase of 100 
pages. Those wishing a detailed dis- 
cussion of the kinetic theory will find it 
here. The chapter on ‘‘Thermochem- 
istry’ has been enlarged about thirty-five 
per cent. Chapter XII, “The Electro- 
chemistry of Solutions,’’ has been moved 
forward to Volume I. 

Considerable new material has been in- 
corporated in the chapter on electro- 
metric methods. Dr. Urey has collabo- 
rated with Dr. Rice in writing Chapter 
XIV. The Chapter on ‘Reaction Ve- 
locity in Heterogeneous Systems” has been 
expanded. Dr. Dushman’s Chapter on 
“Quantum Theory and Atomic Structure” 
has been enlarged to 278 pages. It for- 
merly required 126 pages. Of special 
interest in the way of new material is 
his discussion of the newer work on the 
nature of the electron, etc. In spite of 
this great enlargement, it has been found 
necessary to omit any discussion of the 
Lewis-Langmuir atom model. In fact it 


is not discussed anywhere in the two 
volumes. This is unfortunate as there is 
still much to be learned from it. 

Dr. Webb has collaborated with Dr. 
Rodebush in writing Chapter XVII. Dr. 
Taylor has enlarged his chapter on ‘‘Photo- 
chemistry”’ by twenty-five per cent. The 
Chapter on “Infra-Red Radiation in 
Chemical Processes’? has been doubled 
in size. In this second edition the chap- 
ter on “Colloids” has been written by 
Dr. E. O. Kraemer. It has been ex- 
panded from 44 to 156 pages. The quan- 
titative aspects are considered more fully 
and the recent developments thoroughly 
discussed. The chapters not mentioned 
have been in nearly every case carefully 
revised and somewhat enlarged. 

As in the previous edition, the binding 
and printing are excellent. The indices 
are easy to use and very full. The illus- 
trations are numerous and there are three 
excellent halftone photographic reproduc- 
tions. The references are exceedingly 
abundant. For one man to criticize ad- 
versely such a work would verge on the 
presumptuous. Suffice it to say that no 
teacher of chemistry, research chemist 
or advanced student can afford not to 
have this ‘‘Treatise’’ at his elbow. 

MatcoLm M. HARING 


UNIVERSITY OF MARYLAND 
COLLEGE PARK, MD. 


Colloid Symposium Monograph. Papers 
presented at the Eighth Symposium 
on Colloid Chemistry, Cornell Uni- 
versity, June, 1980. Edited by HARRY 
Boyer WEISER, Professor of Chemistry, 
The Rice Institute. The Journal of 
Physical Chemistry, 654 Madison Ave- 
nue, New York, N. Y., 1931. 422 pp. 
169 figs. 17 X 26.5 cm. $2.00; 
without author and subject indexes, 
$1.50. 


This volume serves to collect under 
one cover the twenty-eight papers read 
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t the Eighth Colloid Symposium. The 

exceedingly wide scope of the studies 
iade in the field of colloid chemistry is 
reflected in the diversity of topics touched 
ipon by the papers in this Monograph. 
ne finds studies of such fundamental 
roblems as coagulation, stabilization, 
dsorption, optical properties, determina- 
ion of particle size, ultra-filtration, swell- 
ng, electrical phenomena, and other 
vapers dealing with applications of col- 
loid chemistry to numerous fields, among 
which are photography, anesthesia, be- 
havior of clays and of paints, and the 
removal of carbon monoxide from auto- 
mobile exhaust gases. 

That scientific knowledge is accumulat- 
ing at a tremendous rate is apparent to 
every student of any branch of science. 
The publication of the increasingly large 
amount of work being done in colloid 
chemistry performs a valuable function 
in the training of chemists. On the one 
hand, the multiplicity of subjects covered 
will arouse in the student a keen apprecia- 
tion of the magnitude of the field of 
chemical knowledge, yet, on the other 
hand, the emphasis which is made in 
studies of colloids on phenomena oc- 
curring at interfaces will offer him a 
basis for correlating and rationalizing the 
multitude of facts with which he must deal. 
The series of Colloid Symposium Mono- 
graphs constitutes a valuable part of the 
literature of colloids and this latest volume 
will find its place on library shelves to aid 
the student in his task. Its value as a 
reference is marred to some extent by the 
occurrence of five erroneous page refer- 
ences in the table of contents and at least 
some of these errors are repeated in both 
the author and subject indexes. Never- 
theless, taken as a whole, this volume is a 
contribution of great value. 

S. ALLAN LouGH 


UNIVERSITY OF NEVADA 
Reno, NEVADA 


Mikrochemisches Praktikum. F. Emicu, 
Professor at the Technische Hochschule, 
Graz. Second edition. With a section 
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on Tiipfelanalyse, by Dr. Fritz FEIct, 
Privatdozent, University of Vienna. 
J. F. Bergmann, Miinchen, Germany, 
1931. xii + 157 pp. 88 figs. 15 X 
23.5cm. Rm. 12.80. 


In the first few lines of the preface of 
the first edition of ‘‘Mikrochemisches 
Praktikum,’’ Emich forecasts the more 
general use of microchemical methods: 
“TI believe the time is not far off when 
we must demand from the majority of 
our younger professional colleagues a cer- 
tain familiarity with these (micro) meth- 
ods.”” Micro methods will never entirely 
replace macro methods, but their use is 
increasing rapidly, and there are times 
when they are absolutely indispensable. 

The appearance of the second edition 
of Emich’s ‘‘Microchemical Practice’’ is, 
therefore, very timely, as it includes a 
description of the absolutely necessary, 
as distinguished from the desirable, equip- 
ment of the microchemical laboratory, 
and also a discussion of the methods 
available for carrying out any operations 
likely to be encountered. 

Part I of the book is devoted to ap- 
paratus and methods, and is subdivided 
into sections A and B, the former dealing 
with qualitative and the latter with quan- 
titative methods. 

Part II includes many laboratory exer- 
cises, and provides the student with 
laboratory directions which should give 
him a good knowledge of the micro reac- 
tions of the common inorganic cations 
and anions, and a training in the more 
common procedures of analytical and syn- 
thetic organic microchemistry. As the 
title states, the book does not cover tha 
same field as does Pregl’s ‘“‘Quantitative 
Organic Microanalysis.” 

The short section by Dr. Fritz Feigl 
serves well to introduce a very useful 
method of analysis, which, for lack of a 
better name, might be called ‘‘drop analy- 
sis.’ Included are a general description 
of the aims and technic of the method, 
and a number of laboratory experiments 
by which the student may acquaint him- 
self with some of the common operations. 
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The experiments are selected from the 
field of inorganic chemistry. 

A student who has worked through 
this book in an intelligent way should be 
in a position to carry on microchemical 
work unassisted, devising for himself new 
methods when the need for them arises. 

Print and paper are good, and references 
to the original literature are frequent. 
The book should be a worthwhile addi- 
tion to the library of any one interested 
in microchemical methods. 


NATHAN L. DRAKE 


UNIVERSITY OF MARYLAND 
COLLEGE PARK, Mb. 


Non-Interpolating Logarithms, Cologa- 
rithms, and Antilogarithms. FREDERICK 
W. Jounson, M.A., Instructor of Chem- 
istry, California College of Pharmacy, 
University of California. Fabrikoid 
edition, No. 2 of the Simplified Series. 
The Simplified Series Publishing Com- 
pany, 1381 Third Avenue, San Fran- 
cisco, California, 1930. x + 23 pp. 
(tables, occupying 96 pp., not num- 
bered). 15.75 X 21cm. $2.25. 


The book contains an introduction to 
the theory of logarithms with illustra- 
tions of their use in calculations; illustra- 
tions of the use of the non-interpolating 
tables; tables, and explanation of for- 
miulas, for the calculation of the logarith- 
mic trigonometric functions of small (or 
large) angles; tables of constants with 
their logarithms and cologarithms; and 
the following non-interpolating tables: 

A five-place table of logarithms and 
one of antilogarithms for all numbers 
of five significant figures. 

A five-place table of cologarithms for 
numbers of three significant figures. 

Four-place tables of logarithms, of 
cologarithms, and of antilogarithms for 
numbers of four significant figures. 

The unique feature of the new tables 
is the printing arrangement which enables 
the author to give, directly in the tables, 
logarithms which in ordinary tables are 
obtained with the aid of interpolation. 
The number of pages required is not ex- 
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cessive—just double that required for the 
common interpolating tables. Each loga- 
rithm, being read directly from the tables, 
has a value which is the properly rounded- 
off value of the corresponding logarithms 
in six- or seven-place tables. Thus ther« 
is, in these tables, no discrepancy be 
tween the logarithm of a number ob- 
tained from the four-place table or th« 
five-place table. The tables have been 
adequately proof-read, or will be soon, 
since the publishers announce: ‘For each 
individual figure in the following tables 
that is found to be numerically incorrect, 
a complimentary leather-bound copy of 
this book will be sent to the person who 
first reports such an error.” 

Two considerations will weigh with the 
teacher who recommends tables of loga- 
rithms for his classes—speed in the use of 
the tables and accuracy in the final re- 
sult. The student will make greater speed 
getting the logarithm by inspection of a 
table than by interpolation. It happens, 
however, that in most calculations where 
five-place accuracy is desired in the prod- 
uct, some of the factors have four figures 
or less. The logarithms of such factors 
are read directly from the common loga- 
rithm tables, and are read more quickly 
than from the non-interpolating tables. 
One may therefore predict that, due to the 
two opposing effects on the speed of calcu- 
lation, there will be no great difference 
favoring either the interpolating or non- 
interpolating tables. 

The accuracy of the final result depends 
both on the accuracy of the table used 
and on that of the user. It is a well- 
known fact that an interpolation cor- 
rectly done sometimes yields a result 
which differs from the corresponding 
rounded-off value from a more compre- 
hensive table. Thus, a five-place table, 
for the logarithm of 273.1, gives 2.43632, 
an interpolating table gives 2.4364 and 
the non-interpolating gives 2.4363, as it 
should. It should be remembered, how- 
ever, that the value from the non-inter- 
polating four-place table is a rounded-off 
value, and that the sum of such rounded- 
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ff values may be incorrect if the errors of 

rounding-off have the same sign. Hence 
he non-interpolating four-place table will 
ot serve for a five-place table where 
‘ve-place accuracy is needed, although it 
vill obviate annoying differences such as 
that illustrated above. Too, the errors 
nade in interpolation are avoided by the 
new tables, and these occur frequently 
nough. The very compactness of the 
ion-interpolating tables, and they must 
be compact to contain so much informa- 
ion in so few pages, unfortunately makes 
the tables harder to read, increasing the 
chance that the right logarithm for the 
wrong number is secured. This possi- 
bility is outweighed by the advantages 
of the non-interpolating tables, and the 
decision on the score of accuracy must 
be in their favor. 

Many students do not like to inter- 
polate, and will even go to the length of 
using a five-place table solely to avoid 
the necessity of interpolation. They 
should find the new four-place tables a 
boon. If students are persuaded by the 
convenience of the tables to make all calcu- 
lations only to the degree of accuracy 
indicated by their data, the tables will 
fill a useful purpose. The reviewer ven- 
tures to suggest, however, that all stu- 
dents be taught to interpolate so that 
they may not be dependent on a single 
book of tables. 

The tables are well printed on good 
paper, and are equipped with an index. 
It is regrettable that the publishers did 
not see fit to protect their really excellent 
printing with a binding of better quality. 
The tables are well worth examination 
for personal use or for the use of a class. 
Che publishers distribute gratis a reprint 
of their non-interpolating four-place anti- 
logarithms (No. 4 of the Simplified Series) ; 
the opportunity for examination should be 
uccepted by all in need of logarithm tables. 


L. E. STEINER 


OBERLIN COLLEGE 
OBERLIN, OHIO 


Elements of Chemical Engineering. Wat- 
TER L. BADGER, Professor of Chemical 
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Engineering, and WARREN L. McCase, 
Assistant Professor of Chemical Engi- 
neering, University of Michigan. Intro- 
duction by ARTHUR D. LiTTLe. First 
edition, McGraw-Hill Book Company, 
Inc., New York City, 1931. xvii + 625 
pp. 314 figs. 13 X 23cm. $5.00. 


In 1923, Professors Walker, Lewis, and 
McAdams of the Massachusetts Institute 
of Technology published a book called 
“The Principles of Chemical Engineer- 
ing.”” Now, in 1931, Professors Badger 
and McCabe of the University of Michi- 
gan publish a book entitled, ‘‘Elements 
of Chemical Engineering.’’ These two 
books represent the only textbooks in 
English at the present time on the funda- 
mentals of chemical engineering. There 
is no question about the value and popu- 
larity of Walker, Lewis, and McAdams’ 
famous text and in the reviewer’s opinion 
there will be no question about the value 
and popularity of Badger and McCabe’s 
new text. 

The authors have stated their reason 
for writing this new text, recognizing that 
a simpler and more descriptive text might 
be of interest in some of our schools. Of 
course, much of the mathematical and 
so-called theoretical treatment of the 
subject is the same in both texts. Badger 
and McCabe, however, have given con- 
siderably more descriptive matter con- 
cerning equipment, the value of which 
is apparent. 

Dr. Arthur D. Little has written the 
introduction. He has shown clearly and 
in his own interesting style the difference 
between industrial chemistry and chemi- 
cal engineering. Industrial chemistry in-, 
volves only the application of the science 
of chemistry, whereas chemical engineer- 
ing, according to Dr. Little, is largely 
concerned with certain physical opera- 
tions known as unit processes common 
to chemical manufacture. 

Badger and McCabe have left out con- 
sideration of combustion and furnace de- 
sign. This subject is, after all, an in- 
dustrial chemical unit process and not a 
physical unit process. The authors have 
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added certain unit processes to their text 
such as crystallization, mixing, conveying, 
and weighing. These subjects were not 
in the older text and are a welcome addi- 
tion. 

Under the heading ‘Transportation of 
Fluids” is considerable practical knowl- 
edge involving pipe fittings, valves, and 
pumps. This information, of course, was 
available before, but not in as concise 
and interesting a form. 

The authors have given considerable 
description of various types of equip- 
ment, for example, under “‘Flow of Heat’ 
they speak of several different kinds of 
heaters; under ‘‘Evaporation” they de- 
scribe not only the various evaporator 
designs but also evaporator accessories. 
Under ‘‘Extraction,”’ Dorr agitators, Dorr 
thickeners, and diffusion batteries are 
treated; under ‘‘Filtration’’ considerable 
space is spent in describing the various 
types of filters, and the same thing is 
true in the chapters on ‘‘Mixing,” ‘“‘Crush- 
ing and Grinding,’ ‘‘Size Separation,” 
in fact in practically all of the chapters 
of the book. 

In brief, Professors Badger and McCabe 
should be congratulated on accomplish- 
ing exactly what they hoped to accom- 
plish; that is, an elementary text on 
chemical engineering. 

-It is interesting to note that the physi- 
cal unit operations of chemical engineer- 
ing are growing more and more numerous. 
The chemical unit operations such as 
combustion, neutralization, sulfonation, 
nitration, etc., are also attracting the 
attention of the chemical engineer. The 
time may come when certain biological 
unit processes will be of importance to 
the chemical engineer. At the present 
time many of our famous and successful 
chemical engineers are those who are 
familiar not only with the methods of 
applications of chemistry, physics, and 
mathematics, but also the methods of 
applications of other sciences. 

Badger and McCabe’s book indicates 
very nicely that chemical engineering, 
after all, is not confined to the applica- 


JOURNAL OF CHEMICAL EDUCATION 


APRIL, 1931 


tion of a science or a particular portion of 
a science but has to do largely with th« 
application of many sciences to industria! 
problems. D. B. KEyes 


UNIVERSITY OF ILLINOIS 
URBANA, ILLINOIS 


Industrial Research Laboratories of the 
United States, Including Consulting Re- 
search Laboratories. Bulletin of th 
National Research Council, Number 81 
January, 1931. Compiled by CLARENC: 
J. West and CaLiie Hutt for the Re 
search Information Service of the Coun 
cil. Fourth edition, Publication Office 
National Research Council, Washing 
ton, D. C., 1931. 267 pp. 17 XK 25cm 
$2.00. 

The present, the fourth, revision of 
this useful list is illustrative of the growth 
of industrial research in this country since 
1927. It shows a 60 per cent increase 
in the laboratories listed over those in 
the third edition (more than 1600 labora- 
tories are included in this fourth edition 
as compared with about 1000 in the pre- 
ceding edition). The material in the 
comprehensive alphabetical list relates to 
1620 different companies and firms; it 
occupies 194 pages of the bulletin, and 
embraces the name and address of each 
organization, the principal products manu- 
factured, the location of the laboratory, 
the size of the research staff, and usually 
a concise description of the nature of the 
investigational work conducted. This in- 
formation was gleaned by a question- 
naire that was sent to every known Ameri- 
can industrial research laboratory, exclu- 
sive of laboratories connected with federal, 
state, or municipal governments, or with 
educational institutions. Accordingly the 
Bureau of Standards is not listed. Most 
concerns which are not actually support- 
ing laboratories in their own plants have 
not been included, nor have most of the 
associations sustaining scholarships or 
fellowships in universities. 

The list of laboratories is followed by 
three other sections: (1) addresses of 
directors of research (pp. 201-42); (2) 
geographical distribution of laboratories 
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(pp. 242-51); and (3) subject classifica- 
tion of laboratory activities (pp. 251 
67). The first of these supplemental 
sections was not compiled with expected 
care; the other two sections are more 
satisfactory. 

Viewing it in its entirety, this bulletin 
holds an unique and almost indispensable 
place among reference directories. Its 
principal defect is the evidence of the 
lack of critical editorial treatment that 
is seen throughout the list of laboratories. 
The answers to questions furnished by 
the directors of these establishments were 
properly assumed to be correct in point 
of fact; but the compilers should have 
exercised more license in editing these 
statements, so as to maintain uniform 
style, accurate terminology, and desirable 
fairness. To illustrate: it is not proper 
to say that a certain consultant has a 
“‘well-organized”’ staff, even though he 
thinks so; it is also improper for the 
compilers to give such prominent men- 
tion of a product as occurs in the case of 
a well-known flour (on p. 82); the mis- 
spelling of a consultant’s name is par- 
ticularly regrettable (e. g., see 644 on p. 
88); one laboratory (a commercial es- 
tablishment) is said to have twelve ‘‘ex- 
perts’” on its staff (specialists are of 
course referred to); and, in several 
instances, a control laboratory has been 
clearly confused with a research labora- 
tory. 

Some of the laboratory staffs of small 
size must be kept very busy indeed in 
coping with the comparatively vast quan- 
tity of investigational work that is re- 
ferred to. Most of the companies listed, 
however, have been modest in this re- 
spect, and apparently only a very few of 
them have made actual mis-statements 
of fact in their answers. There is an 
error on p. 75 (in item 564) and a similar 
one on p.113 (in item 868): Mellon 
Institute has not been working in these 
fields for a number of years. Several 
prominent research laboratories are not 
included, but, in general, the list seems 
to be quite complete. 


RECENT BOOKS 


It is to be hoped that such inaccuracies 
and lack of balance will be finally elimi- 
nated in the fifth edition. The com- 
pilers’ obligations in the next revision 
would be greatly facilitated if their work 
could be supervised by an advisory board 
of specialists thoroughly acquainted with 
the province of industrial research. The 
importance of the subject would surely 
justify this arrangement. 

This bulletin is of much interest to 
chemical educationists for the following 
reasons: (1) Its subject classification of 
laboratory activities enables the easy find- 
ing of the names and addresses of 
specialists in the various branches of 
technology, from whom _ information, 
literature, and exhibits may be requested. 
(2) Its section on the geographical dis- 
tribution of laboratories is of value in 
planning industrial inspection trips for 
students. (3) It is, in general, a helpful 
guide in aiding students to plan for their 
professional careers in the industries. In 
particular, it provides the basic informa- 
tion that is needed in quests for industrial 
positions for students and alumni. (4) 
It is a source-book of inspiring factual 
information and statistics regarding oppor- 
tunities for young chemists in the in- 
dustries. 

W. A. HAMoR 


MELLON INSTITUTE OF INDUSTRIAL RESEARCH 
PITTSBURGH, PENNA, 


MISCELLANEOUS PUBLICATIONS 


Predicting the Scholastic Success of Col- 


lege Students. CHARLES W. ODELL, 
Assistant Director, Bureau of Educa- 
tional Research, University of Illinojs. 
Bulletin No. 52, Sept. 30, 1930. 0 
lished by the University of Illinois, 
Urbana, Ill. 43 pp. 10tables. 15 X 
23cm. $0.30. 


This bulletin is the final report on a 
study of a group of several thousand high- 
school seniors in Illinois who have been 
followed through college or until they 
discontinued their collegiate training. 
The collection of the data extended over a 
period of five years. 
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The report includes the following: the 
prediction of college marks from the data 
available at college entrance, the pre- 
diction of marks during the last three 
years of college from data available at the 
end of the freshman year, the relationship 
between persistence in college and various 
other data, the relationship between size 
of high school attended and college suc- 
cess, and numbers of semester hours of 
different subjects and groups of subjects 
carried by four-year students. 

The conclusions presented in this report 
should be of interest to those who are 
called upon to advise high-school gradu- 
ates with reference to attending college 
and to those who advise college students. 


APRIL, 1931 


Accredited Higher Institutions, 1929-1930. 
Eva B. RATcLiFFE, Chief Educational 
Assistant, Division of Colleges and Pro- 
fessional Schools, Office of Education. 
U. S. Dept. of the Interior, Bulletin, 
1930, No. 19. U.S. Government Print- 
ing Office, Washington, D. C., 1930. 
vi+ 156pp. 15 X 23cm. $0.20. 


Secondary Education in Norway. 
GABRIEL E. LOFTFIELD, Mount Vernon 
Junior College, Washington, D. C. 
U. S. Dept. of the Interior, Bulletin, 
1930, No. 17. U. S. Government 
Printing Office, Washington, D. C., 
1930. ix + 112 pp. 15 X 23 cm. 
$0.20. 


Medical Students Need Brains, Mathematics, English. Medical students must be 
equipped with brains and a knowledge of mathematics and English, Dr. Wilburt C. 
Davison, dean of Duke University School of Medicine, Durham, N. C., said recently in 
Chicago at the congress on medical education held under the auspices of the Ameri- 


can Medical Association. 

Besides these essentials he advised greater premedical training in physics and 
chemistry. The matter of brains can best be judged by personal interview, he said. 
Academic records alone, no matter how excellent, are no longer the sole basis for ad- 
Dr. Davison doubts the necessity for four years of college 
work before entering medical school. Culture is more likely to be acquired during the 
early years in the home than from four years at college. He pointed out that the modern 
high school provides nearly as broad.an education as was given by colleges in 1893 when 
The Johns Hopkins University first made a college degree a requirement for entrance 
to medical school. The knowledge of French and German obtained from most college 
courses is so superficial as to be almost useless to the medical student. If he must read 
scientific literature in foreign journals, he will get the knowledge anyway, Dr. Davison 
believes. 

Examinations play a much bigger part in European medical schools than in Ameri- 
can ones, Dr. Willard C. Rappleye, recently appointed dean of Columbia University 
College of Physicians and Surgeons, New York, said. Dr. Rappleye told results of a 
personal survey he has recently made of the subject. 

In Germany, final examinations extend over about eight weeks for each student, 
and about one-fifth of the students fail. Examinations are uniform throughout the 
country, so students are allowed to go from one university to another, taking examina- 
tions where they please. 

However, few students are unable to finish the medical course if they are persistent. 
Nearly all the examining bodies allow several trials and few universities are willing to 
make a failure final. The student is left much more on his own than in the American 
medical schools where there is more attention to the medical curriculum and fewer 


examinations.— Science Service 


mission to medical school. 





AN INDEX TO BOOK REVIEWS IN 1930 


LEOPOLD SCHEFLAN, LONG ISLAND UNIVERSITY, BROOKLYN, NEw YORK 


This article is the second! in a series of annual indexes of book reviews 
which are compiled to list the most important recently published books of 
interest to chemists and to give references where information about these 
books may be obtained. In general references have been given for books 
which actually have been reviewed. An exception was made in the case 
of educational books because very few of them have been discussed criti- 
cally in the standard chemical journals. 

The index consists of two parts: (1) Subject Index and (2) Author 
Index. The Subject Index has been subdivided into the following sec- 
tions: 

: Analytical F: Organic 

: Biological G: Popular 

: General, Inorganic, and Physical H: Bibliographical 

: Industrial Chemistry and Chemical I; Educational 
i 


Engineering Physics 
E: Historical Miscellaneous Texts 


The Author Index follows the Subject Index and consists of an alpha- 
betical list of the authors, each followed by the section letter, in boldface 
type, and item number in the Subject Index where the publication of the 
author may be found. For example ABDERHALDEN, E., B44 means that 
in section B: Biological, item 44, will be found information, including 
title and references to reviews, concerning a book of Abderhalden’s. 

The same book may be listed more than once in the same section or in 
several sections. In no case, however, are the complete title, the au- 
thor’s name, and the references given more than once. The cross refer- 
ences, which are printed in italics, are abbreviated and refer the reader to 
the complete reference. 

The following journals have been consulted in the compilation of the 
index, the number in italics being used in the index to designate the corre- 


sponding journal: 


(1) JouRNAL oF CHEMICAL EpucaArTION, vol. 7. 

(2) Journal of the American Chemical Society, vol. 52. 

(3) Journal of Piysical Chemistry, vol. 34. 

(4) Industrial and Engineering Chemistry, vol. 22. 

(5) Chemical and Metallurgical Engineering, vol. 37. 

(6) Journal of the Association of Official Agricultural Chemists, vol. 13. 
(7) Metals and Alloys, vol, 1, numbers 7-18, incl. 


In a number of cases, reviews of a book have appeared in 1929 as well 
as in 1930. The reviews of 1929 are indexed in last year’s list.! In all 
these cases the reader is referred to the first index for the reviews of 1929. 

1 SCHEFLAN, “‘An Index to Book Reviews in 1929,” J. Cem. Epuc., 7, 1454-82 


(June, 1930). 
779 
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Such an earlier review is indicated by the number (8) followed by the 
page, the section letter, and the item number. 

The abbreviations of the months used are: Ja, F, Mr, Ap, My, Je, Jy, 
Ag, S, O, N, D. 

The following examples will indicate the form in which the items are 
indexed. 

A: Analytical 

76 Volumetric Analysis, Vol. II. Practical Volumetric Analysis, I. M. KoLTHoFF AND 


N. H. Furman, (4)Ja104, (6)My293, (8)1456A41. 
77 Waxes, Analysis of—See A8. 


In item 76 the (4) refers to Industrial and Engineering Chemistry, Ja to 
the January, 1930, issue of that journal, and the 104 is the page number. 
Likewise, a review of this book appears in (6), the Journal of the Associa- 
tion of Official Agricultural Chemists, in the May, 1930, issue on page 293. 
Reference to more book reviews can be found in (8), J. CHEM. Epuc., 
vol. 7, June, 1930, on page 1456 under the item number A41. Initem 77, 
the A&8 refers to the same section, item 8, which happens to be in this case 


8 Analyse der Fette und Wachse (Analysis of Fats and Waxes), A. GRUN AND W. 
HALDEN, (4)Mr305. 


The compiler will appreciate greatly any criticism, corrections, and 


suggestions for improving this index. 


SUBJECT INDEX 
A: Analytical 


Aconite Alkaloids, Analysis of—See A3. 
Alkaloids, Analysis of—See A3. 
- Allen’s Commercial Organic Analysis, 5th ed., Vol. VII, Vegetable Alkaloids, C. A. 

MITCHELL, (6)F150, (8)1455A2. 
do. Vol. VIII, (4)D1414. 
Alloys, Analysis of—See A61. 
Amino Acids, Analysis of—See A4. 
Analyse der Azofarbstoffe (Analysis of Azo Dyes), A. BRUNNER, (4) F197. 
Analyse der Fette und Wachse (Analysis of Fats and Waxes), A. GRUN AND W 
HALDEN, (4)Mr305. 

9 Analyse der Harze, Balsame und Gummiharze (Analysis of Resins, Balsams, and 
Gum Resins), 2nd ed., K. Drztr1cH AND E. Stock, (4)Je687. 
Analyse des Metauz pas Electrolyte (Electro-Analysis of Metals), 4th ed., A. Hot- 
LARD AND L. BERTIAUX, (7) Je578. 
Analytic Chemistry, Annual Progress of—See C17. 
Animal Acids and Bases, Analysis of—See A4. 
Applied Inorganic Analysis—See A34. 
Automobile Steels, Analysis of —See D53. 

5 Azo Dyes, Analysis of—See A7. 
Bearing Metals, Analysis of—See A61. 
Berberine, Analysts of—See A3. 
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18 Caffeine, Analysis of—See A3. 
19 Chocolate, Analysis of—See A3. 
20 Cinchona Alkaloids, Analysis of —See A3. 
21 Coal, Analysis of —See A37, A39, A65, D499, D514. 
22 Cocaine, Analysis of—See A3. 
23 Cocoa, Analysis of —See A3. 
24 Coffee, Analysis of—See A3. 
25 Coke, Analysis of—See A387, D514. 
Detection and Investigation of Poisons by Spectroscopy, The—, A. Hircer, (1)Mr 
726. 
’ Electro-Analysis of Metals—See A10. 
Enzymes, Analysis of —See A4. 
Fats, Analysis of—See A8. 
Gas Analysis, 2nd ed., L. M. DENNIS AND M. L. Nicuots, (1)Ap950, (4)Ja103, 
(5)Mr173. 
Glucosides, Analysis of—See A4. 
Graphite, Analysis of —See A61. 
Heavy Chemicals, Analysis of—See D573. 
Inorganic Analysis, Applied—, with Special Reference to the Analysis of Metals, 
Minerals, and Rocks, W. F. HILLEBRAND AND G. E. F. LuNDELL, (1)Ja217, (4)Ja 
105, (6)My292, (8)1455A9. 
Leather, Analysis of—See D115. 
Metals, Analysis of—See A10, A834, A61, A65. 
Methods for the Sampling and Analysis of Coal, Coke, and By-Products, 3rd ed., 
UNITED STATES STEEL CorRPORATION, (4)F197. 
Microanalysis, Quantitative Organic—, 2nd English ed., from the 3rd German ed., 
F. PREGL AND E. FyLeman, (4)D1413. 
Microscopical Examination of Coal, The—, C. A. SEYLER AND W. J. EpWaArps, 
Department of Scientific and Industrial Research, Great Britain, (4)Jy810. 
Mikroanalyse, Die Quantitative Organische—(Quantitative Organic Microanaly- 
sis), 3rd ed., F. PREGL, (1)N2755. 
Minerals, Analysis of—See A34, A61, A65. 
Nicotine, Analysis of —See A3. 
3 Ouls, Analysis of —See D226, F4. 
Opium Alkaloids, Analysis of—See A3. 
5 Ores, Analysis of —See A61, A65. 
Organic Analysis—See A3, A4, A40, D341. 
7 Petroleum, Analysis of —See A74. 
Poisons, Analysis of—See A26. 
Proteins, Analysis of—See A4. 
Putrefaction Bases, Analysis of—See A4. 
Qualitative Analysis, C. J. BRocKMAN, (1)My1217. 
52 Qualitative Analysis, A Laboratory Manual of—, F. W. MILter, (1)S2212. 
53 Qualitative Analysis—See A67, C19. 
54 Qualitative Analysis by Means of X-Rays—See C25. 
55 Qualitative Chemical Analysis, Inorganic—, A. R. Day, (1)Jy1723, (5)Jy438. 
56 Quantitative Analysis by Means of X-Rays—See C25. 
57 Quantitative Analysis, Elementary—, C. J. ENGELDER, (1)Ap953. 
58 Quantitative Analysis, Introduction to—, E. J. MAHIN, (1)Ja217. 
59 Quantitative Microanalysis—See A38, A40. 
60 Quantitative Volumetric Analysis—See A76. 
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Rapid Methods for the Chemical Analysis of Special Steels, Steel Making Alloys, 
Their Ores, Graphites, and Bearing Metals, 4th ed., C. M. JoHNson, (4)D1413, 
(5)0638. 
Refractories, Analysis of —See A65. 
Rocks, Analysis of —See A34. 
Rubber, Analysis of —See D292. 
5 Select Methods of Metallurgical Analysis, W. A. Naish AND J. E. CLENNELL, 
(1)Ap955, (2)04177, (7)F397. 
Slags, Analysis of —See A65. 
Solutions of Electrolytes with Particular Application to Qualitative Analysis, L. P. 
HAMMETT, (1)Ja218, (5) F109, (8)1456A33. 
Steel, Analyses of —See A61, A65. 
Strychnos Alkaloids, Analysis of—See A3. 
Sugar, Analysis of —See D85. 
Tea, Analysis of —See A3. 
Tobacco, Analysts of —See A3. 
Tropine Alkaloids, Analysis of —See A3. 
Untersuchungsmethoden der Erdélindustrie (Methods of Analysis in the Petroleum 
Industry), H. Burstin, (4)My566. 
Vegetable Alkaloids, Analysis of —See A3. 
Volumetric Analysis, Vol. II. Practical Volumetric Analysis, I. M. KoLTHOFF AND 
N. H. Furman, (4)Ja104, (6)My293, (8)1456A41. 
Waxes, Analysis of —See A8. 
B: Biological 


Adsorption and Vital Phenomena—See B10. 

Bacteria—See B6, B54. 

Bacteria and the Development of a Practical Technic for the Chemical Analysts of 
Cells, Chemistry of —See C67. 

Bacterial Life, Chemistry and Physics of —See B5. 

5 Bacterial Metabolism, M. STEPHENSON, (1)Je1449. 

Bacteriology. A Textbook of Fundamentals; 2nd ed., S. THomas, (4)01140. 
Biocatalysts—~See B65. 

Biochemistry—See B44, B65, B76. 

Biocolloids—See B44. 

Biological Aspects of Colloidal and Physiologic Chemistry, Lectures on—, W. B. 
SAUNDERS Co., (1) F485. 

Biologic Changes during the Storage of Meat, Fish, and Fruits at Low Temperature— 
See B83. 

Biologic Constants and Data—See K47. 

Biologic Methods—See B44. 

Biology—See B14, B50, F124. 

5 Biophysics, An Introduction to—, 2nd ed., D. Burns, (3)Ja217. 

Blood Serum as a Colloidal System, Human—See C67. 

7 Bodenkomplex und die adsorbierten Bodenkationen als Grundlage der genetischen 
Bodenklassifikation, Der adsorbierende— (The Adsorbing Soil Complex and the 
Adsorbed Cations of the Soil as a Basis for the Genetic Classification of Soils) 
K. K. Decroiz, H. Kuron, AND P. EHRENBERG, (2)My2158. 

Bread—See G5. 

Canned Foodstuffs and Hydrogen Ions—See D308. 

Carbohydrates—See B65. 

Catalysts, Bio- —See B65. 
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Cellular Mechanics—See B15. 
3 Chemical Action of Microérganisms on the Non-Nitrogenous Organic Compounds, 
An Index to the—, E. I. Futmer anp C. H. WERKMAN, (2)S3745, (4)Jy811, (5)My 
376. 
Chimica Farmaceutica e Tossicologica, Inorganic ed Organica (Pharmaceutical and 
Toxicological Chemistry, Inorganic and Organic), B. Oppo, (2)S3748. 
Colloid Chemistry in Biology and Medicine—See B10. 
3 Colloids in Biology and Medicine—See B50. 
7 Colleid State of Matter—See B65. 
Community Health—See B66. 
Dairy Chemistry, A Textbook of—, E. R. Line, (1)D3025. 
Dairy Practice—See D413. 
Dietetics and Nutrition, M. A. Perry, (1)D3024. 
Dietetics, Introduction to—See B87. 
Diet, Normal—See B63. 
Digestion, Physiology of—See B39. 
Disinfection and Disinfectants—See B66. 
3 Enzymes—See B15. 
Essentials of Chemical Physiology, The—, 12th ed., W. D. HALLiBuRTON, J. A. 
HEWITT, AND W. Rosson, (1)Ap955. 
Fats—See B65. 
Feeding the Family, 3rd ed., M. S. Ross, (1)N2753. 
Fermentation—See B5, G5. 
Flour—See G5. 
Food—See B39, B66, B83, B85, D388, D308. 
3 Green Manuring, A. J. PreTERS, (6) F148. 
Handbuch der biologischen Arbeitsmethoden (Handbook of Biological Methods), 
Section III, Part B, No. 5. Physikalisch-Chemische Methoden (Physical-Chemical 
Methods), Methoden der Kolloidforschung (Methods of Investigating Colloids), 
Methoden der Viscosimetric kolloider Lésungen (Viscosimetric Methods for Col- 
loidal Solutions), Methoden zur Bestimmung des kolloid-osmotischen Druckes in 
biologischen Fliissigkeiten (Methods for Determining Osmotic Pressure in Bio- 
logical Fluids), Methoden zur Bestimmung der elektrischen Struktur kolloider 
Stoffe insbesondere der Biokolloide (Methods for Determining the Electrical Struc- 
ture of Colloids, Particularly of Biocolloids), E. ABDERHALDEN, (2)Ap1731. 
Hormones—See F124. 
Hygiene—See B66. 
Immunity—See B6. 
Introduction to Biophysics—See B15. ; 
Introduction to Physiological Chemistry, 2nd ed., M. Bopansxy, (1)02531. ? 
Kolloide in Biologie und Medizin, Die— (Colloids in Biology and Medicine), 5th 
ed., H. BECHHOLD, (2)S3744, (3)My1116. 
Liesegang Phenomenon in Gall Stones, The—See C67. 
Light, Biological Effects of —See B10. 
Lipids—See B65. 
Man vs. Microbes, N. Kopetorr, (4)Ag918. 
Manuring, Green—See B43. 

> Medicine, Colloids in—See B10, B50, F124. 
Membranes—See B15. 
Metabolism—See B5d. 
Microbes—See B54. 
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Microérganisms—See B6, B23. 
Milk—See D308. 
Molds—See B54. 
Normal Diet, The—, 3rd ed., W. D. Sansum, (1)Jy1725. 
Nutrition—See B31, B39, B85, B87, B92, G5. 
Outlines of Biochemistry. The Organic Chemistry and the Physico-Chemical 
Reactions of Biologically Important Compounds and Systems, R. A. GoRTNER, 
(1) F484, (2)Ag3474, (3)F434, (4)Ja104, (5) Ap259. 
Personal and Community Health, 3rd ed., C. E. TurRNEr, (1)N2752. 
7 Pettibone’s Textbook of Physiological Chemistry, 4th ed., J. F. McCLEenpbon, (1)F 
486. 
Pharmaceutical Chemistry—See B24. 
Pharmaceutical Mathematics, E. SPEASE, (1)Je1453. 
Pharmaceuticals—See C18. 
Physico-Chemical Methods in Biochemistry—See B44. 
Physiological Action and Chemical Constitution, Relation between—See F124. 
Physiological Chemistry, R. C. Ers, (4)Ja105. 
Physiological Chemistry, Textbooks—See B10, B37, B49, B67, B73, B76. 
5 Physiology—See B15, B37. 
Physiology and Biochemistry in Modern Medicine, 6th ed., J. J. R. MacLeop, (1)Ag 
1979. 
Pigments—See B65. 
Plant Pigments—See B65. 
Principles Underlying Colloid Chemistry—See B10. 
Proteins—See B65. 
Protoplasm, Physical Properties of—See B10. 
Protozoa—See B54. 
Report of the Food Investigation Board for the Year 1928, DEPARTMENT OF SCIEN- 
TIFIC AND INDUSTRIAL RESEARCH, ENGLAND, (4)F197. 
Respiration—See B5. 
Review of Essential Chemical Elements that Constitute a Balanced Food, 2nd ed., 
C. N. Kinney, (4)$1023. 
) Science in the Kitchen: The Selection, Care, and Service of Foods, MELLON INsTI- 
TUTE OF INDUSTRIAL RESEARCH, (1)Ag1980. 
7 Science of Nutrition Simplified. A Popular Introduction to Dietetics, The—, D. D. 
ROSENWARNE, (1)F486. 
Soil—See B17, B43, D308. 
Tannins—See B65. 
Thyroxine—See F124. 
Toxicological Chemistry—See B24. 
Ultra-Violet Light and Vitamin D in Nutrition, K. BLUNT AND R. Cowan, (2)Je2593. 
Vitamins—See B39, B92, C18, F124. 
Waste Disposal—See B66. 
Water Supply—sSee B66. 
Wheat—See G5. 
Yeast—See B54. 
C: General, Inorganic, and Physical 


Abegg’s Handbuch der Anorganischen Chemie (Abegg’s Handbook of Inorganic 
Chemistry, Iron and Its Compounds), R. ABEcGc, F. AUERBACH, I. KoppPEL, (5)D 
764. 

Adsorption and the Permeability of Membranes—See C67. 
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3 Adsorption of Vapors—See C67. 
Alkali Salts—See C279. 
Alloys of Heavy and Light Metals—See D23. 

3 Alpha Particles, Chemical Effects of —See C44. 
Aluminum Chloride in Organic Synthesis—See F7. 
Aluminum Oxide in Organic Chemistry—See F8. 

9 Aluminum Research Laboratories, ALUMINUM COMPANY OF AMERICA, (1)Ag1980. 
Aluminum, Uses and Properties—See C9, D25, D26. 

Aluminum Silicates—See C279. 
American Chemistry—See C18. 

3 Analytical Expression of the Results of the Theory of Space Groups, The—, 2nd ed., 
R. W. G. Wycxorr, (2)Ag3473. 

Analytical Processes, A Physical Chemical Interpretation, T. B. Smitn, (3)Mr672. 
Ancienne et la Nouvelle Théorie des Quanta, L’— (The Old and New Quantum 
Theories), E. BLocu, (2)S3742. 

Anisotropen Fliissigkeiten, Die— (Anisotropic Liquids), C. W. OsEEN, (3)Ja224, 
(8)1457C6. 

7 Annual Reports on the Progress of Chemistry for 1929. Vol. XXVI, THE CHEMI- 
CAL SociETy, LONDON, (1)Je1453, (4) Je685. 

Annual Survey of American Chemistry, Vol. IV, July 1, 1928 to December 31, 1929, 
C. J. West, National Research Council, (1)S2213, (2)Jy3028, (4)Ag919, (5) Je376, 
(7) Je576. 

9 Anorganisch Chemisches Praktikum. Qualitative Analyse und Anorganische 
Praparate (Laboratory Manual of Inorganic Chemistry. Qualitative Analysis and 
Inorganic Preparations), 9th ed., E. H. RIESENFELD AND R. KLEMENT, (2) Jy3027. 
Anorganische Chemie. Ein Lehrbuch zum Weiterstudium und zum Handge- 
brauch (Inorganic Chemistry; a Textbook for Advanced Study and for Reference), 
4th ed., F. Epurarm, (2)Ja435. 

Anorthite—See C279. 
Antimony, Electro-Analysis of—See A10. 
Antimony Trisulfide—See C279. 
Apparatus, Chemical—See D160. 
Applications des Rayons X, Les— (The Applications of X-Rays), J. J. TRmvart, 
(3)D2869, (4)01141. 
Arsenic, Effect of—on High-Speed Tool Steel—See D379. 
Arsenic, Electro-Analysis of—See A10. 
Atomic Polarization of Crystals—See C159. 
Atomic Structure—See C31, C32, C73, C112, C159, C215, D37. 
Atomic Weights of the Fundamental Elements—See C241. 
Atomistica Moderna e la Chimica, L’—(Modern Atomistics and Chemistry), 
M. HAIssINSKY AND N. PARRAVANO, (2)Je2587. 
Atoms, Molecules, and Quanta, A. E. RUARK AND H. C. Urey, (1)Je1447, (2)Je2588. 
Bandspecitra—See C112. 
Bismuth, Circular No. 382, Bureau of Standards, J. G. Tompson, (7)My530. 
5 Bismuth—See A10, C126, E10. 
Cadmium, Electro-analysis of —See A10. 
7 Carbon and Silica, Specific Surface Area of Activated—See C67. 
Catalysis—See C89, C215, C222, D341. 
Chamot Chemical Microscope—See C46. 
Chemical A pparatus—See D160. 
Chemical Arithmetics—See C231. 
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Chemical Constants and Data—See D402, D574, K13, K14, K27, K29, K33, K42, K47. 
Chemical Economics—See D191. 

Chemical Effects of Alpha Particles, and Electrons, The—, 2nd ed., S. C. Linn, 
(2)Mr1294. 

Chemical Laboratories—See C74, C242, D63. 

Chemical Microscopy, Handbook of—. Vol. I. Principles and Use of Micro- 
scopes and Accessories. Physical Methods for the Study of Chemical Problems, 
E. M. Cuamot ANp C. W. Mason, (1)Ap952, (2)My2155, (4)Mr3808, (5)Mr174, 
(7)Ap484. 

Chemical Structure—See C159. 

Chemistry, Annual Progress of—See C17, C18. 

Chemistry for Today, W. McPHERSON, W. E. HENDERSON, AND G. E. FOWLER, 
(1)02526. 

Chemistry, General and Inorganic—See C1, C20, C49, C71, C77, C100, C115, C119, 
C122-123, C126-129, C141, C148, C227, C229, C231, C248, C255, C262-265. 
Chemistry, Laboratory Manual in Inorganic—See C19, C108, C151, C155-156, C181, 
C227. 

Chemistry of Bacterial Life—See B5. 

Chemistry of Coke—See D284. 

Chemistry of Colloids—See C99. 

Chemistry of Surfaces—See C222. 

Chromium—See C18, D138, D204. 

Clay, Apparent Specific Gravity and Moisture Content of —See C67. 

Clay Minerals, Progress in the Study of —See C67. 

Cobalt—See A10, C264. 

College Chemistry—See C50. 

Colloidal State, The Chemistry of—, J. C. Wark, (1)Je1448, (2)Je2593, (3)Ap894, 
(5)Mys311. 

Colloidal Chemistry of Rubber—See D134. 

Colloidal Chemistry. Principles and Applications, 3rd ed., J. ALEXANDER, (1) 
Je1449, (4)Mr304, (5)Ag504, (6)F 149. 

Colloids, 2nd ed., H. R. KruyT AND H. S. VAN KLoosTER, (1)S2213. 

5 Colloids—See B15, B44. 

Colloidal Chemistry—See B50, C25, C99, C143. 

Colloidal Symposium Annual (Formerly Colloid Symposium Monograph), Vol. 
VII. Papers Presented at the Seventh Symposium on Colloid Chemistry at Johns 
Hopkins University, June, 1929, H. B. WetseEr, (1)My1219, (2)My2156, (3)Ap887, 
(4)Ap402, (5)My311, (6)Ag398. 

Colloid Symposium Monograph. Vol. VI. Papers Presented at the Sixth Sym- 
posium on Colloid Chemistry, University of Toronto, June, 1928, H. B. WEISER, 
(2)My2156, (8)1459C70. 

Columbium—See C263. 

Compound Formation with a Volatile Base or Acid—See C67. 

Comprehensive Treatise on Inorganic and Theoretical Chemistry, A—, Vol. X, 
S-Se, J. W. MELLor, (2)04176, (4)S10238, (5)0639. 

Condensed Outline of Physical Chemistry—See C218. 

Conférences d’Actualités Scientifiques et Industrielles, 1929 (Lectures on Scientific 
and Industrial Actualities), J. LEMOINE, (2)Je2587. 

Construction and Equipment of Chemical Laboratories, The—, National Research 
Council Committee, L. M. Dennis, C. R. Hoover, L. W. MATTERN, J. N. SWAN, 
G. L. Cov.e, (1)S2211, (4)Je685, (5) Je375, (7)S746. 
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Copper, Electro-Analysis of —See A10. 


3 Copper, Electroplating with—See D204. 


Cours de chimie a l’usage des Candidats a l’école des hautes études commerciales et 
aux instituts de chimie (A Course in Chemistry for Admission to Business and 
Technical Schools), J. Isapey, (2)Ap1727. 

Cours de chimie-physique (A Course in Physical Chemistry), Vol. I, L. Gay, (2)Ap 
1729. 

Crystallography, Annuul Progress of —See C17. 

Crystals, Forces in Regular—See C159. 

Crystal Structure—See C18, D507, D509, H6. 

Crystai Structure and Adsorption from Solution—See C67. 

Crystal Surfaces, Influence of Adsorption on the Growth of —See C67. 

Dielectric Constants—See B44, C159. 


5 Diffusion Moléculaire de la Lumiére, La— (Molecular Scattering of Light), J. 


CABANNES, (3)Ap896. 

Dipole Moments and Chemical Structure—See C159. 
Duraluminum—See D23. 

Economic Chemistry—See D191. 


9 Effect of Moisture on Chemical and Physical Changes, The—, J. W. Smiru, (1)N 


93 
94 


96 
97 
98 
99 


100 
101 
102 


103 
104 
105 
106 
107 


108 


2755, (3)Je1352. 

Electrical Conductivity of Solutions, The—, C. W. Davis, (3)D2869. 

Electric Charges on Air Bubbles and Oil Droplets, Determination of—See C67. 
Electric Moments of Molecules—See C156. 

Electrocapillary Curve, Significance of the—See C67. 

Electrochemistry—See D206, D287. 

Electrochemistry of Colloids—See C99. 

Electrothermy—See D207. 

Electrolytic Dissociation—See C113. 

Electrons, Chemical Effects of —See C44. 

Elektrochemie der Kolloide (Electrochemistry of Colloids), W. PAuLiI AND E. 
VALKO, (3)02383, (4)F198. 

Elementary Inorganic Chemistry, J. W. MELLor, (1)My1216. 

Elementary Practical Physical Chemistry, F. S. TayLor, (3)Ag1870, (8)1461C160. 
Elements of Fractional Distillation, The—, 2nd ed., C. S. Rosrnson, (1)Je1452, 
(4) Je686, (5)Jy437. 

Emulsions—See B15. 

Energetics—See B15. 

Energy—See B15. 

Epistemology and Economic Chemistry—See D191. 

Experimental Physical Chemistry, F. DANIELS, J. H. MATHEWS, AND J. W. WIL- 
LIAMS, (1)Mr722, (2)Je2585, (5)My310, (7)Ag694. 

Experiments in General Chemistry, H. W. STONE AND M. S. Dunn, (5)Mr174, 
(8)1460C94. 

Filtration—See D245, D246. 

Flotation, Electrostatics of—See C67. 

Flow, The Nature of —See C67. 

Fluorescenz und Phosphorescenz. Struktur der Materie (Fluorescence and Phos- 
phorescence. Structure of Matter), Vol. VI, 3rd ed., P. PRrINcSHEmM, (3) F445. 
Foundations of the Theory of Dilute Solutions, The—. Papers on Osmotic Pres- 
sure, J. H. van’t Horr; Papers on Electrolytic Dissociation, SVANTE ARRHENIUS, 
(3)N2640, (8)1462C180. 
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Fractional Distillation—See C102. 

Fundamentals of Modern Chemistry, H. R. SMitH AND H. M. Mess, (1)Ja216. 
Gaseous Systems, Photoprocesses in—See C215. 

Gelatin, The Measurement of Hydration of—and Similar Materials and the Relation 
of Hydration to Swelling—See C67. 

Gelatin Sols and Gels, Structure of —See C67. 

General Chemistry, rev. ed., H. N. Hotmes, (1)S2211, (5)Jy438. 

General Chemistry, Annual Progress of—See C17. 

General Chemistry, Textbooks—See C50. 

General Chemistry. A Textbook for College Students, J. A. BaBor, (2)F851, (5) 
Mr174. 

General Chemistry for Colleges, B. S. Hopkins, (1)02526. 

Chemistry, Laboratory Manual—See C51. 

Glass Blowing—See C107. 

Gmelin’s Handbuch der anorganischen Chemie (Gmelin’s Textbook of Inorganic 
Chemistry) Bismuth, 8th ed., Rv J. MEvEr, (3)Je1358. 

do. Eisen (Iron), R. J. Meyer, (3)Jy1614, (7)Je578, (7)D918, (8)1457C7. 

do. Lithium, R. J. MEYER, (3)Je1359. 

do. Radium and Its Isotopes, R. J. MEYER, (3)Je1359, (8)1457C9. 

Gold, Electro-Analysis of—See A10. 

Handbook of Chemical Microscopy—See C46. 

Handbuch der anorganischen Chemie—See C1, C126-129. 

High-School Chemistry—See C115. 

Hydrogen, Action of Metals on Molecular and Atomic—See C206. 

Hydrogen Ions—See C99, C171, C198, D308. 

Hydrous Oxide and Mordant Dyes, Nature of Interaction between—See C67. 
Inorganic Chemistry—See C50, C240. 

Inorganic Chemistry, Annual Progress of—See C17. 

Inorganic Preparations—See C19. 

Interferometrie, Die Anwendung der—in Wissenschaft und Technik (Applications 
of Interferometry in Science and Industry), E. BERL AND L. Rants, (2)04176. 
Intermediate Inorganic Chemistry. Vol. I, J. W. MELLor, (1)N2754. 
Introduction to Statistical Mechanics for Students of Physics and Physical Chem- 
istry, J. Rice, (3)Je1357. 

Tonizatton—See C113. 

Iridium—See C264. 

Iron—See A10, C1, C127, C264. 

Kapillarchemie. Eine Darstellung der Chemie der Kolloide und verwandter 
Gebiete. Band I, 1930 (Capillary Chemistry. The Chemistry of Colloids and 
Allied Subjects. Vol. I, 1930), 4th ed., H. FREUNDLICH AND J. BIKERMANN, (4)S 
1024. 

Kinetics of Chemical Change in Gaseous Systems, The—, 2nd ed., C. N. HiNSHEL- 
woop, (3)Je1356. 

Kurs Obshi (Neorganicheskoi) Khimi (Course in General Chemistry), 3rd ed., 
B. N. MENSHUTEIN, (1)N2756. 

Laboratories—See C74, C242, D63. 

Laboratory Manual in Colloidal Chemistry—See C63. 

Laboratory Manual in General College Chemistry, J. A. BABoR AND A. LEHRMANN, 
(2) F852, (5) Mr174, (8) 1460C124. 

Laboratory Manual in General and Inorganic Chemistry—See C51. 

Laboratory Manual in High-School Chemistry—See C181. 
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Laboratory Manual in Physical Chemistry—See C101, C107, C223, C224. 
Laboratory Manual of General Chemistry, W. J. HALE AND W. G. Smeaton, (1)N 
2756. 

Laboratory Outline of Smith’s College Chemistry, J. KENDALL, (2)Ja435, (8)1461 
C126. 

Lantal—See D23. 

Lead, Electro- Analysis of —See A10. 

Leipziger Vortrage 1929: Dipolmomente und chemische Struktur (Leipzig Lectures 
1929: Dipole Moments and Chemical Structure), P. Debye, (2)Mr1293, (3)Jy1516. 
Light—See C73, C85. 

Light in Sols and Gels, Scattering of —See C67. 

Line Spectra, Structure of —See C257. 

Liquid Crystals—See C16. 

Liquid State and Oriented Films, X-Ray Studies on—See C25. 


5 Liquid Systems, Photoprocesses in—See C215. 


192 
193 
194 
195 
196 
197 
198 


Liquids, Viscosity and Surface Tension in—See C199. 

Lithium—See C128. 

Magnesium Alloys—See D23. 

Manganese, Electro-Analysis of —See A10. 

Manganese, Oxides of —See D77. 

Measurement of Hydrogen-Ion Concentration, The—, J. Grant, (1)02531, (3) 
$2128, (5) Ag503. 

Metal Amines—See C264. 

Metals, Action of—on Molecular and Atomic Hydrogen—See C206. 

Metals, Electro- Analysis of —See A10. 

Microcolorimetry—See C46. 

Micrometry—See D324. 

Microprojection—See C46. 

Microscopy—See C46, D324. 

Microtomy—See C46. 

Mineralogical Chemistry, Annual Progress of —See C17. 

Modern Experimental Chemistry, H. R. SmitH ANp H. M. Mgss, (1) Ja216. 
Moisture, Effect of—on Chemical and Physical Changes—See C89. 
Molecular Association—See C159. 

Molecular Forces, Evidences on the Nature of Extra—See C67. 

Molecular Rays—See C159. 

Molecular Scattering of Light—See C85. 

Molecular Spectra—See C215. 

Molecular Spectra and Molecular Structure, FaraDAy Society, (3?)My1120. 
Molecular Structure—See C32. 

Molecular Structure and the Kerr Effect—See C159. 

Molecules—See C32. 

Molecules, Reaction Velocity and Polar Properties of —See C159. 
Nepheline—See C279. 

Nephelometry—See C46. 

Nickel—See A10, C264, D204, D207, D392, D494. 

Niobium—See C263. 

Nitrogen Fixation—See B5d. 

Notes on Hydrogen-Ion Measurements, Notebook No. 3, 1930, LEEDS & NoRTHRUP 
Co., (1)S2214. 


199 Optical Activity and High Temperature Measurements, F. M. JAEGER, (2)04174. 





237 
238 
239 
240 
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Optical Rotation and Ring Structure—See F94. 

Osmium—See C264. 

Osmometers—See B44. 

Osmotic Pressure—See C118. 

Osmotic Pressure, Porous Disk Method of Measuring—Sece C67. 

Oxidation— Reduction—See C18. 

Oxidation—Reduction Potentials, L. MICHAELIS AND L. B. FLEXNER, (3)02378. 
Palladium—See C264. 

Phosphates, Colloid Nature of Some Finely Divided Natural—See C67. 
Phosphorus—See D259, D457, D603. 

Photochemistry—See C18, C215. 

Photoelectric Cells and Their Applications—See C73. 

Photography—sSee C230. 

Photoluminescence—See C112. 

Photomicrography—See C46. 

Photoprocesses in Gaseous and Liquid Systems, R. O. GriFFITH AND A. Mc- 
KeEown, (3)F447. 

Physical Chemistry, J. B. Firtn, (7) F396. 

Physical Chemistry, Progress of —See C17, C240. 

Physical Chemistry, A Condensed Outline of Modern—, F. H. ConstaB.e, (4)S 
1022. 

Physical Chemistry, Course in—See C78. 

Physical Chemistry, Laboratory Manuals in—See C101, C107, C223, C224. 
Physical Chemistry of the Formation and Prevention of Boiler Scale—See D342. 
Physics and Chemistry of Surfaces, The—, N. K. Ava, (3)Jy1609. 
Physikalisch-Chemisches Praktikum (Laboratory Manual of Physical Chemistry), 
K. FAJANS AND J. Wisrt, (2)Mr1292. 

Physikalisch-Chemische Ubungen (Manual of Physical Chemistry), 4th ed., W. A. 
Ror, (2)04175. 

Platinum—See A10, C264. 

Polar Substances, Changes of the Polarization of—with Concentration and Tembera- 


_ture—See C159. 


Practical Chemistry with Experiments, Revised Ed., Part I, Practical Chemistry, 
Part II, Experiments in Practical Chemistry, L. C. NEWELL, (1)Mr724. 

Practical Physical Chemistry—See C101. 

Principles of Chemistry, 2nd ed., J. H. Rok, (1)Ja216. 

Proceedings of the Seventh International Congress of Photography, INTERNATIONAL 
CONGRESS OF PHOTOGRAPHY, (3)F446. 

Properties and Numerical Relationships of the Common Elements and Compounds, 
J. E. BELCHER AND J. C. COLBERT, (1)N2755 

Quanta—See C32, C73. 

Quantum Theory—See C15, C32, C215. 

Radiations from Incandescent Objects—See C73. 

Radioactivity—See B15. 

Radiography—See C25. 

Radium—See C129. 

Rare Earth—See C279. 

Rays, Molecular—See C159. 

Recent Advances in Physical and Inorganic Chemistry, 6th ed., A. W. Stewart, 
(4)D1413. 
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Recueil des Travaux Chimiques (Collection of Articles on Chemical Research 
Work), Soc. ANON. p’EpITIONS SCIENTIFIQUES, (3) Je1360. 
Report of the National Research Council Committee on the Construction and 
Equipment of Chemical Laboratories, THE CHEMICAL FouNDATION, INC., (2) Jy3030. 
Rhodium—See C264. 
Ruthenium—See C264. 
Salts, Optical Activity of Complex—See C199. 
Silicate Research—See C279. 
Stlver, Electro-Analysis of —See A10. 
Smith’s College Chemistry, Revised Ed., J. KENDALL, (2)Ja434, (8)1459C53. 
Smith’s College Chemistry, Laboratory Outline of —See C156. 
Soap Films, A Study of Molecular Individuality, A. S. C. LAWRENCE, (2)04178. 

51 Solutions—See C18, C90, C99. 
Space Groups, Theory of —See C13. 

253 Specific Heats—See C199. 

254 Spectra—See C73, C215. 

255 Spirit of Chemistry, The—, An Introduction to Chemistry for Students of the 
Liberal Arts, A. FINDLAY, (1)D3018. 

256 Statistical Mechanics—See C142. 

Structure of Line Spectra, The—, L. PAULING AND S. Goupsmirt, (1)Ag1978, (4)Jy 

812. 

258 Surface Energy—See B15. 

259 Surfaces, Physics and Chemistry of —See C222. 

260 Surface Tension—See C199. 

261 Tantalum—See C263. 

262 Textbook of Inorganic Chemistry, A—, 7th ed., A. F. HOLLEMAN AND H. C. Cooper, 
(3)S2128. 

263 Textbook of Inorganic Chemistry, A—, Vol. VI, Part III, Vanadium, Niobium, and 
Tantalum, J. N. FRIEND AND S. Marks, (2)Ap1727, (5) F109. 

264 Textbook of Inorganic Chemistry, A—, Vol. IX, Part I, The Metal—Amines, J. N. 
FRIEND AND M. M. J. SUTHERLAND, (?)Ja436, (3)Ja222. 

265 Textbook of Inorganic Chemistry, A—, Vol. XI, Part I, J. N. Frrenp, A. E. Gop- 
DARD, AND D. Gopparbp, (3)F448, (8)1458C36. 

266 Theoretical Chemistry—See C71, C216-219. 

267 Theories of Electrochemical Reactions—See D206. 

268 Theory of Dilute Soluteons—See C113. 

269 Theory of Space Groups—See C13. 

270 Thermochemistry—See C18. 

271 Thermodynamics—See C18. 

272 Thermodynamik (Thermodynamics), W. ScnotrKy, H. ULIcH, AND C. WAGNER, 
(2) F852. 

273 Tin—See A10, D379, D591. 

274 Ultramicroscope, The Physics of the—, and Optical Properties of Colloid Particles— 
See B10. 

275 Ultramicroscopy—See C46, C63. 

276 Ultra-Violet Absorption Spectra of Some Disubstituted Benzenes—See C159. 

277 Vanadium—See C263, C278. 

278 Vancorum Review, Vol. I, No. I, VANADIUM CORPORATION OF AMERICA, (1)Ja220. 

279 Veroffentlichungen aus dem Kaiser Wilhelms Institut fiir Silikatforschung in Ber- 
lin—Dahlem (Publications from the Kaiser Wilhelms Institute for Silicate Research 
in Berlin-Dahlem), KAISER WILHELMS INSTITUT FUR SILIKATFORSCHUNG, (3)Ag1870. 
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280 Viscosity—See B44, C199. 
281 Weights and Measures, Vestiges of—See K52. 
282 X-Rays, Research and A pplications—See C18, C25, C215, C279, D223, D313, D499, 


D507-508, D623, D632. 
D: Industrial Chemistry and Chemical Engineering 


1 Acetylene—See D335, D338, D443. 

2 Acids—See D38. 

3 Actualities Métallurgiques (Metallurgical Facts), P. DEJEAN, (7)Mr438. 

4 Adhesion Problems in Connection with Rubber Flooring, RUBBER FLOORING 
COMMITTEE OF THE PROPAGANDA COMMITTEE OF THE INTERNATIONAL ASSOCIATION 
FOR RUBBER AND OTHER CULTIVATIONS IN THE NETHERLANDS INDIES, (4) Jy810. 

5 Adhesives and Adhesive Mixtures—See D538. 

6 Agenda Dunod 1930 ‘“‘Métallurgie,’’ 46th ed., A. Roux, (7) Mr438. 

7 Agricultural Products in Industry and Commerce—See D166, D316. 

8 Air, Filtration of—See D245. 

9 Air Lift as a Chemical Engineering Appliance, The—See D482. 

10 Airplane Welding, J. B. Jounson, (7)0805. 

11 Alcohol—See D316. 

12 Aldehydes—See D503. 

13 Alkalies—See D38. 

14 Alkali Metals, Compounds of the Rare—See D259. 

15 Alkaline Sulfides—See D259. 

16 Alkali Nitrates—See D259. 

17 Alkaloids—See A3, D324. 

18 Alloys—See A10, C25, D19, D23, D26, D49-52, D76, D112, D207, D313, D379, 
D395, D423, D507, D594. 

19 Alluminio, L’—, I Metalli Leggeri e le Loro Leghe (Aluminum, The Light Metals 
and Their Alloys), E. KoELLIKER AND U. MacnanI, (4)Je687, (5)Jy437. 

20 Alum and Leather Manufacture—See D115. 

21 Alumina—See D19. 

22 Aluminium. Die Leichtmetalle und ihre Legierungen. (Aluminum. Light 
Metals and Their Alloys), P. MELcutor, (7)My529. 

23 Aluminum Industrie, Die—(The Aluminum Industry), R. DesBar, (7)Ag695. 

24 Aluminium—Kokillenguss (Permanent Mold), H. OBERMULLER, (7)Jy635. 

25 Aluminum—See C9, D19, D22, D23-24, D27, D29, D182, D207, D557. 

26 Aluminum Fluoride—See D19. 

27 Aluminum Industry, The—, Vol. I, Aluminum and Its Production, Vol. II, Alu- 
minum Products and Their Fabrication, J. D. Epwarps, F. C. Frary, AND Z. 
Jerrries, Aluminum Company of America, (1)Ag1976, (4)Jy809, (7)Jy635. 

28 Aluminum Research Laboratories—See C9. 

29 Aluminothermie (The Aluminothermic Process), K. GoLpScHMIDT, (7)D918. 

30 American Petroleum Refining, 2nd ed., H. S. BELL, (4) Jy811, (5)My310. 

31 American Society for Testing Materials, Proceedings of —See D379. 

32 American Steels—See D594. 

33 Ammonia—See D259, D298, D595. 

34 Analyse dilatométrique des Matériaux (Analysis of Materials Based on Expansion 
Measurements), P. CLEVENARD, (7)F397. 

35 Animal Fats, Greases, and Oils in the United States—See D330. 

36 Anleitung zum Formen und Giessen (Manual of Molding and Casting), E. UHLEN- 
HUTH, (7)N859. 
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37 Annual Proceedings of the American Society for Testing Materials—See D379. 

38 Annual Reports on the Progress of Applied Chemistry, 1929, Vol. XIV, Society 
oF CHEMICAL INDusTRY, Lonpon, (4)01140, (5)Je376. 

39 Antimony—See D259, D392. 

40 Applied Chemistry, Progress of —See D38. 

Architecture, Wrought Iron in—See D630. 

42 Arc Light Carbons—See D317. 

43 Arc Welding, LincoLn ELEctric Company, (7)N858. 

44 Arsenic—See A10, D259, D379, D392. 

5 Artificial Silk—See C18, D113, D350, D482, D492. 

46 Ashes, Equipment for Handling—See D382. 

47 Asphalts and Allied Substances. Their Occurrence, Modes of Production, Uses in 
the Arts, and Methods of Testing, 3rd ed., H. ABRAHAM, (4)Mr302. 

48 Assay of Coal for Carbonization Purposes, The—, Part I1I—Correlation with Coal 
Gas Manufacture, J. G. Kinc ANp L. J. EDGCOMBE, DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH, LONDON, (4)My565. 

9 Atlas Metallographicus. Eine Lichtbildsammlung fiir die technische Metallo- 
graphie (A Collection of Photomicrographs for the Industry), Vols. I and II, H. 
HANEMANN AND A. SCHRAEDER, (7) Jy635. 

Atlas Metallographicus. A Collection of Photomicrographs with Descriptions, 
Vol. 3-5, H. HANEMANN AND A. SCHRAEDER, (4)Jal05, (5)Mr175. 

do. Vols. 6 and 7, (4)My566, (5)Mr175. 

Atmospheric Corrosion of Metals. Third Experimental Report to the Atmos- 
pheric Corrosion Research Committee, J. C. Hupson, (3)Ap896. 

3 Automobile Steels, A. MULLER-Haurr, K. STEIN, AND H. Go_pscuminT, (4)N1261, 
(7)0805. 
Aviation and Aluminum—See D19. 
Baking and Hydrogen Ions—See D308. 
Baking Enamels—See D459. 
Basic Unit Processes—See D64. 
Battery Carbons—See D317. 
Bauxite—See D19. 
Bearings and Bearing Metals, W. M. Corss, (4)Mr303, (5)Jy438, (7)Je576. 
Beer—See D65, D245, D308. 
Beryllium, Ores, Metallurgy, and Uses of—See D19. 
Betriebslaboratorium, Das—der Metallgiessereien und Verwandter Betriebe (The 
Plant Laboratories of Foundries and Related Plants), W. CLaus, (7)Je576. 
Betriebsmittelkunde fiir Chemiker. Ein Lehrbuch der allgemeinen chemischen 
Technologie (Plant Equipment for Chemists, A Text on General Chemical Tech- 
nology), M. Docu, (4)Jy812, (5)0638. } 
Bierbrauerei, Die—, I. Teil, Die Technologie der Malzfabrikation (The Manufac- 
ture of Beer, Part I, The Technology of Malt Making), 2nd ed., H. LEBERLE, (4)Ag 
919. 
Bitumens—See D47, D48, D384. 
Bituminous Materials, Asphalt and Allied Substances, 3rd ed., H. ABRAHAMS, (5) 
Mrl175. 
Bituminous Paints—See D459. 
Blau Gas and Air Mixtures, Explosions from—See D338. 

0 Bleaching—See D38, D176. 
Boiler Feed Water—See D379, D425. 
Boiler Scale—See D258, D342, D425. 
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Bone Black—See D317. 

Boron—See D259. 

5 Brass—See D185, D207, D392, D577. 

Brass Founder’s Alloys—A Practical Handbook, 2nd ed., J. F. BucHANAN, 
(7)Ja351. 

Braunstein und Seine Anwendungen, Der—(Pyrolusite and Its Uses), E. DoNaTH 
AND H. LEOPOLD, (4) F199. 

Bricks—See D419. 

Britannia Metal—See D406. 

Building Materials, Endurance of —See D158. 

Building Stones—See D379, D517. 

Calcium Carbide—See D207. 

Calcium Citrate—See D166, D316. 

Camphor, Governmental Control of —See D336. 

Cane-Sugar Manufacturers and Their Chemists, A Handbook for—, 7th ed., G. L. 
SPENCER AND G. P. MEADE, (4)Ag919, (5)Ap258. 

Carbides—See D259. 

Carboloy—See D215, D391. 

Carbon—See D259, D317. 

Carbon Brushes—See D317. 

Carbonization—See D38, D125. 

Carbon Steels—See D594. 

Carburizers—See D317. 

Casting, Manual of—See D36, D231. 

Cast Iron—See D143, D184, D192, D289, D379. 

5 Celluloid and Photographic Films, A Study of—with Celluloid Base—See D338. 
Cellulose—See C25, D38. . 
Cellulose- Base Coatings—See D210. 

Cellulose Lacquers, The—, A Practical Handbook on Their Manufacture, S. 
Smitu, (4)Je686, (5)Je375. 

Cellulose Nitrates—See D98. 

Cement—See D38, D207, D379, D384, D517, D538. 

Ceramic Research—See C279. 

Ceramics—See D38, D308, D379, D391. 

Charcoal—See D268, D317. 

Chemical A pparatus—See D160. 

Chemical Economics—See D191. 

Chemical Engineering, A Treatise on—, Applied to the Flow of Industrial Gases, 
Steam, Water, and Liquid Chemicals, Including the Pneumatic Transport of Pow- 
ders and Granulated Materials, G. MarT1n, (5)Ap258. 

Chemical Engineering Catalog, The—, 15th ed., THE CuemicaL CaTALoG Com- 
PANY, (4)D1414. 

Chemical Equipment, Life of —See D365. 

Chemical Laboratories—See C74, C242. 

Chemicals, International Control of —See D336. 

Chemical Technology—See D64, D112, D113. 

Chemische Technologie der Neuzeit (Modern Chemical Technology), Vols. I, II, 
III, O. DAMMER AND F. PETERS, (4) Je686. 

Chemische und Physikalische Technologie der Kunstseiden (Chemical and Physical 
Technology of Artificial Silks), W. WELTZIEN AND W. GoTzE, (4) F199. 

Chemistry of Coke, Fundamentals of —See D284. 
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125 
126 


127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 


Chemistry of Leather Manufacture, The—, Vol. II, J. A. Wimson, (2)F856, (5)Mr 
173, (8)1464D59. 

Chilled Iron Rolls, Manufacture of—See D376. 

Chlorine Bearing Sulfur Compounds—See D259. 

Chocolate, Manufacture of —See D418. 

Chrome and Its Relation to Leather Manufacture—See D115. 

Chromium Plating—See D138, D204. 

Citric Actd—See D166, D316. 

Citrous Products—See D316. 

Cleaning—See D176, D302. 

Coal—See A37, A39, D48, D125-126, D284, D343-346, D379, D382, D499, D514, 
D611. 

Coal Carbonization, R. WicGINTON, (5)N697. 

Coal Division 1930, AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGI- 
NEERS, (4)D1414. 

Cobalt, Industrial Uses of —See D392. 

Cocoa, Manufacture of —See D418. 

Cocoa Butter—See D340. 

Coffee, Governmental Control of —See D336. 

Cohesion of Engineering Materials—See D379. 

Coke—See A37, D48, D125—126, D284, D343-346, D379, D382, D499, D514, D611. 
Coking Technology—See D346. 

Colloid Chemistry of Rubber, P. STAMBERGER, (4)Ap403. 

Color—See D170, D459. 

Coloring Materials—See D38. 

Combustion—See D112. 

Commercial Chromium Plating, R. SCHNEIDEWIND, (7)Je577. 

Commercial Handbook—See D604. 

Commercial Organic Analysis—See A3, A4. 

Concrete—See D169, D379, D517. 

Congrés International de la tourbe, Laon, 8-12, Juillet 1928 (International Congress 
on Peat, Held at Laon, July 8-12, 1928), L’Office Nationale des Combustibles 
Liquides, (4) Ap404. 

Constitution of Steel and Cast Iron, The—, F. T. S1sco, (7)D917. 

Construction Materials—See D384, D517. 

Controle de la dureté des metaux dans l’industrie, Le— (The Control of the Hard- 
ness of Metals in Industry), P. Roup1E, (7)Ag694. 

Copper—See D204, D392. 


7 Copyrights—See D447. 


Corrosion—See D19, D52, D308, D347, D379. 

Corundum—See D207. 

Cracking Processes—See D348. 

Creep of Steels at High Temperatures, F. H. Norton, (5) F108. 

Crude Oil—See A74, D30, D112, D308, D453. 

Cryolite—See D19. 

Cyanogen and Its Derivatives—See D259. 

Dairy Practice—See D413. 

Damping Phenomena Caused by Inelastic Action—See D624. 

Dauerbiegmaschine, Eine—mit Schwingendem in der Messtrecke gleichmdassing 
beanspruchtem Probestab (A Dynamic Testing Machine for Fatigue Bending), 
G. S. von HeypEeKamprF, (7)Mr437. 
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Dauerfestigkeit der Werkstoffe, Die—, und der Konstructions-elemente (The 
Endurance of Materials and of Building Materials), O. Grar, (7) D350. 
Dauerpriifung der Werkstoffe, Die—(The Endurance Testing of Materials), O. 
Fopp., E. BECKER, G. S. voN HEYDEKAMPF, (7)Ja350. 

I. Dechema-Monographie. 11 Vortréage zum chemischen Apparatewesen (De- 
chema Monograph, Eleven Lectures on Chemical Apparatus), DEUTSCHE GESELL- 
SCHAFT FUR CHEMISCHEN APPARATUS, (4)S1024. 

Déformations permanentes et ruptures des aciers. Les causes prévenues. Les 
accidents (Permanent Deformations and Ruptures in Steel, Preventable Causes, 
Breaks), P. REGNAULT, (7)Je576. 

Dental Alleys—See D423. 

Dental Metallurgy, Vol. XI, Outline of Dental Science, A. J. BRowNE, (7)O805. 
Dental. Metallurgy, Modern—See D417. 

Dentifrices—See D308. 

Derivati Agrumari: Industria e Commercio: Essenze, Citrato di Calcio, Acido 
Citricio (Agrarian Products in Industry and Commerce, Essences, Calcium Citrate, 
Citric Acid), C. Ropano, (5) Ap259. 

Detergents—See D538. 

Diamonds—See D317. 

Diatomaceous Earth, R. CALverT, (1)My1219, (2)N4617, (4)Mr302, (5)D763. 
Dictionary of Color, A—, A. MAERZ AND M. R. Paut, (4)Ag918, (5)N697. 
Die-Casting Practice, M. STERN, (7)N858. 

Die-Casting Process—See D545. 

Dilatometric Studies—See D423. 

Directory cf Trademarks and Trade Names of American Steels—See D594. 
Directory, Index, and Buyers’ Guide of Wire and Wire Products, 3rd ed., QUINN 
BROWN PueBtIsHING Corp., (7)Je576. 

Dry-Cleaning and Dyeing Handbook, C. C. Hussarp, (4)Jal105. 

Dry-Cleaning Machinery with Some Notes ona New Laundry Process—See D482. 
Dyeing—See D115. 

Dyes—See D38, D308. 

Dyestuff A pplication—See D176. 

Dynamic Testing Machine for Fatigue Bending—See D157. 

Dynamische und Statische Zugversuche an Aluminium-Einkristallen (Dynamic and 
Static Tensile Tests on Aluminum Single Crystal and Polycrystalline Material), 
J. WEERTS, (7)Je579. 

Economic Chemistry—See D191. 

Edelguss, Eine Sammlung Einschlagiger Arbeiten (High Test Cast Iron. A Collec- 
tion of Outstanding Articles), G. MEYERSBERG, (7)S747. 

Eigenschaften des Hartmessings, Die—(The Properties of Hard Brass), O. BAUER 
AND K. MEMMLER, (7)Je577. 

Einfluss von Oberflachenbeschadigungen, Der—auf die Biegungsschwingungsfestig- 
keit (The Influence of Surface Defects on the Fatigue of Metals), R. GUNTHER, 
(7)Mr437. 

do. W. ZANDER, (7)Mr437. 

Einfiihrung in die Métallographie (An Introduction to Metallography), P. GoERENS, 
(7)N859. 

do. E. VoiLnarnt, (7)N859, (7)D918. 


190 Einfiihrung in die Technische Behandlung Gasférmiger Stoffe (Introduction to the 


Technical Methods of Handling Gaseous Materials), W. BERTELSMANN AND F. 
ScuusTErR, (2)D5301, (4)01141. 





VoL. 8, No. 4 INDEX TO BOOK REVIEWS IN 1930 797 


191 Einfiihrung in der theoretische Wirtschaftschemie (Introduction to the Principles 
of Economic Chemistry), R. KoEtscHau, (2)My2152, (8)1465D85. 

192 Eisenguss in Dauerformen (The Making of Iron Castings in Permanent Molds), 
F. JANSSEN, (7)O806. 
Electrical Insulating Materials—See D379. 
Electric Furnace—See D206. 
Electric Power for Electrochemical Industries, Generation and Transmission of—See 
D206. 
Electric Welding—See D205. 
Electrochemical Industries—See C18, D388, D206, D287, D577. 
Electrochemistry—See D206, D287. 
Electrocorundum—See D207. 
Electrodes—See D317. 
Electrofused Cement—See D207. 
Electrographite—See D207. 
Electroplating and Electroforming—See D476. 
Electroplating with Chromium, Copper, and Nickel, B. FREEMAN AND F. G. 
Hoppe, (5)Mr175, (7)Jy636. 
Elektrischen Schweissverfahren, Die—(Electric Welding), H. KROKEL AND H. 
NIEsE, (7)D918. 
Elektrokemie (Electrochemistry), G. ANGEL, (4)N1262, (5)Ag505. 
Elektrothermie. Die elektrische Erzeugung und technische Verwendung hoher 
Temperaturen (Electrothermy. The Electrical Production and Industrial Applica- 
tions of High Temperatures), M. Prrant, (4)01140. 
Emailfabrikation, Die—(The Manufacture of Enamels), L. StucKeErRT, (4) F199. 
Enamels—See D208. 
Enduits Cellulosiques (Cellulose-Base Coatings), W. Matn, (5) F109. 
Engineering Catalog—See D107. 
Engineering, Applied Chemical—See D106. 
Engineering Economy—See D477. 
Engineering Handbook for Miners and Metallurgists—See D572. 
Engineering Materials. Vol.I. Ferrous, A. W. JupGE, (7)S746. 
do. Vol.3. Theory and Testing of Materials, A. W. JupGE, (7)N858. 
do. Cohesion and Atomic Structure of—See D379. 
do. Textbook of the—See D586. 
Engineer’s Vest Pocket Book, The—, W. A. THomas, (5) D764. 
Enzyclopadie der technischen Chemie (Encyclopedia of Industrial Chemistry), 
2nd rev. ed., Vol. IV, F. ULLMANN, (4) F200. 
do. Vol. V, F. ULLMANN, (4)S1024. 
Equipment Used in Chemical Technology—See D64, D160. 
Ergebnisse der technischen Réntgenkunde. I. Die R6éntgentechnik in der Ma- 
terialpriifung (Results of Industrial X-Ray Science. I. The Application of X- 
Rays to the Testing of Materials), 19 Auruors, (7) D918. 
Erz zum metallischen Werkstoff, Vom—(From the Ore to the Commercial Metal), 
W. GUERTLER AND W. LEITGEBEL, (3)N2639, (7)Mr438. 
Essences—See D166, D226-—227. 
Essences naturelles et parfums (Natural Essences and Perfumes), R. DELANGE, 
(2)N4620. 
Essences naturelles, Les—. Extraction—Caractéres—Emplois (The Natural Es- 
sences. Extraction—Characteristics—Uses), C. CRAVERI, translated by H. Tatu, 


(2) F855. 


’ 
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Essential Oils—See D38, D226-—227, D503, F21. 

Explosives—See D112, D498. 

Explosives of Fresh Manufacture and of Material A ged in Storage, Tests on—See D338. 
Fabrication de la Fonte malléable (The Manufacture of Malleable Castings), C. 
BusQuEt, (7)N859. 

Fabrics Coérdinating Research Committee, Report of the—See D518. 

Factory Floors—See D482. 

Fatigue of Metals—See D157, D186, D379. 

Fat Liquoring in Leather Manufacture—See D115. 

Fats—See A8, C67, D38, D330, D435, D601. 

Feed Water—See D425. 

Fermentation, Industrial—See C18, D388. 

Ferrous Engineering Materials—See D215-216. 

Ferrous Metallurgy—See D148, D351. 

Ferrous Metals and Alloys—See D379. 

Ferrous Metals, Heat Treatment of —See D482. 

Fertilizers—See D38, D259. 

Fibers—See D38. 

Filtration and Filters. An Outline of the Art, J. A. PICKARD AND A. J. V. UNDER- 
woop, (4) F196. 

Filtration in Chemical Laboratories, CARL SCHLEICHER & SCHULL, (1)N2758. 
Filtration—See D169. 

Financial Handbook—See D604. 

Finishing of Leather—See D115. 

Fire Chemicals—See D388. 

Fire Clay—See D419. 

Fire Test of Materials—See D379. 

Flaxseed—See D459. 

Flow Measurements—See D106. 

Flue Dust, Recovery of—See D406. 

Fluid Flow-—See D106. 

Food—See B39, B66, B83, B85, D38, D308. 

Fotmation and Properties of Boiler Scale, E. P. PARTRIDGE, (4)N1261. 

Fortschritte in der anorganisch-chemischen Industrie dargestellt an Hand der 
deutschen Reichs-Patente (The Progress in the Inorganic Chémical Industry as 
Shown by Means of the German Patents), Vol. III, Part 2, pp. 301-716, Part 3, 
717-1152, A. BRAUER, J. D’ANS, AND J. REITSTOTTER, (4)Ap405. 

Fossil Charcoal—See D268. 

Foundry Laboratories—See D63. 

Fractional Distillation—See C102. 

Fuel—See A37, A39, A65, D38, D112, D268, D284, D317, D343-346, D499, D514, 
D553. 

Furs—See D115. 

Fusain—See D268. 

Fused Quartz—See D207. 


Fused Salt Electrolysis—See D206. 
Fusit. Vorkommen, Entstehung und praktische Bedeutung der Faserkohle, 


fossile Holzkohle (Fusain. Occurrence, Origin, and Practical Value of Fossil Char- 
coal), O. StrutzErR, (4) F198. 
Galvanizing—See D286. 


270 Gas Engineering—See D553. 
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Gases, Industrial—See C18, D38, D106, D112, D190, D207, D245, D306. 

Gauges and Fine Measurements. Vol. I. Standards of Length, Measuring Ma- 
chines, Comparators, F. H. Rott, (7)Mr437. 

Gelatins, X-Ray Studies on—See C25. 

Gelatinous Films—See D538. 

Generators, Reliability of Special Water Seals on—in Preventing a Flashback of the 
Flame—See D338. 

German Coking Studies—See D346, D611. 

Glass—See D38, D377. 

Glue—See D38. 

Glycerin and Its Substitutes in Industry—See D482. 

Granulated Matertals—See D106. 

Graphite—See D207, D317. 

Gravel, Equipment for Handling—See D382. 

Greases, Animal—See D330. 

Grundlagen der Koks-Chemie (The Fundamentals of the Chemistry of Coke), 3rd 
ed., O. SIMMERSBACH, (4) My566. 

Grundlagen der technischen R6ntgendurchstrahlung (Fundamentals of Industrial 
Radiography), R. BERTHOLD, (7)D918. 

Grundlagen des Verzinken. Feuerverzinken, Galvanisches Verzinkern, Sher- 
ardisieren, Spritzverzinken (Fundamentals of Galvanizing, Sherardizing, and Spray 
Galvanizing), H. BABLIK, (7)N859. 

Grundziige der theoretischen und angewandten Elektrochemie (Outlines of Theo- 
retical and Applied Electrochemistry), 2nd ed., G. GruBE, (2)Jy3030, (4)Ap406. 


Gum—See A9, D38. 


9 Gusseisens, Die metallurgischen und metallographischen Grundlagen des—(The 
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Metallurgical and Metallographical Fundamentals of Cast Iron), K. von KERPELY, 
(7) F396. 

Gypsum Plasters—See D384. 

Handbook for the Manufacture of Cane Sugar—See D85. 

Handbuch der Kautschukwissenschaft (Handbook of Rubber Science), K. MEm- 
MLER, (4)Jy812. 

Handbuch der Schwefelsdurefabrikation nach der 4. Auflage von Lunges Handbuch 
der Schwefelsdurefabrikation (Handbook of the Manufacture of Sulfuric Acid, A 
Revision of the 4th edition of Lunge’s Handbook of the Manufacture of Sulfuric 
Acid), Vols. I, II, III, B. WakEssEr, (4)N1262. 

Handformerei der Eisengiesserei, Die—(Hand Molding in the Iron Foundry), E. 
BAvER, (7)N859. 

Heat Engines, High-Pressure Vapors Applied to—See C73. 

Heat Flow and Measurement—See D588. 

Heat Insulation—See D169. 

Heat, Supervision of—in Industrial Planis—See D440. 

Heat Transfer, Industrial—See D614. 

Heat Treatment of Steel—See D613. 

Heavy Chemical Industry, Handbook on the—See D573. 

How to Clean Rugs and Upholstered Fabrics, C. C. HuBBArRD, (4)S1023. 

Hiitte: Taschenbuch fiir Eisenhiittenleute (Handbook for Metallurgists), 2nd rev. 
ed., AKADEMISCHER VEREIN Hutte, (4)Ap404, (7)0806. 

Hiitte, Taschenbuch fiir Stoffkunde (Reference Book of Materials), WILHELM 
Ernst & Soun, (7)Je580. 

Hydrazoic Acid—See D259. 
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Hydrogenation Processes—See D341. 

Hydrogen-Ion Concentration, Measurement of —See C171. 

Hydrogen Ions, Review of—. Their Determination and Importance in Pure and 
Industrial Chemistry, H. T. S. Britton, (3)Ja223, (7)Ja350. 

Hydrogen Sulfide—See D259. 

Hydrosulfites—See D259. 

Hydroxylamine—See D259. 

Illumination—See D112. 

Impurities in Metals, 2nd ed., C. J. SMITHELLS, (4)D1413, (5)N698, (8)1466D128. 
Index to A.S.T.M. Standards and Tentative Standards (as of September 3, 1929), 
AMERICAN SOCIETY FOR TESTING MATERIALS, (7) F397. 

Index to Iron and Steel Patents, V. E. KINszy ANp T. E. Hopkins, (7)D917. 
Industria e commercio dei derivata agrumari (The Industry and Trade in Agrarian 
Products), C. Ropano, (4)Ap404. 

Industrial Carbon, C. L. MANTELL, (3)Ap891, (8)1466D129. 

Industrial Catalytic Processes—See D341. 

Industrial Chemistry, Encyclopedia of —See D220-221. 

Industrial Equipment, Life of-—See D365. 

Industrial Gases, Handling of—See D190. 

Industrial Handbook—See D604. 

Industrial Materials, X-Ray Analysis of—See C18, D631-632. 

Industrial Microscopy, L. C. LinpsLey, (4)F195. 

Industrial Nitrogen—See D112. 

Industrial Organic Analysis—See A3-4. 

Industrial Research—See H7, H17. 

Industrial Tables and Data—See K4, K13-14, K19, K27, K29, K33, K47. 
Indusirial X-Ray Science—See D223, D507-509, D632-633. 

Inedible Animal Fats in the United States. Considered with Special Reference to 
Sources of Animal Waste, the Rendering Industry, Municipal Reduction, and Some 
Effects of Meat Inspection, L. B. ZAPOLEON, (4)Ap403. 

Ink—See D317. 

Inorganic Chemical Industry, Progress in—See D259. 

Insecticides—See C18. 

Insulating Materials, Electrical—See D379. 

International Acetylene Association. Proceedings, 29th Convention, INTERNA- 
TIONAL ACETYLENE AssociaTION, (5) F109. 

International Control of Raw Materials, B. B. WALLACE AND L. R. EDMINSTER, 
(4)Ag917. 

Iron—See D115, D184, D192, D207, D215-216, D294, D315, D354, D361, D376, 
D388, D397, D460, D478, D530, D571, D625, D630. 


338 Jahresbericht VII der Chemisch-Technischen Reichsanstalt, 1928 (Yearly Report 


VII of the Chemisch-Technischen Reichsanstalt), CHEMISCH-TECHNISCHEN REICH- 
SANSTALT, (4)F 198, (7)Je579. 

Journal of the Institute cf Metals, 1929, The—, INSTITUTE OF METALS, (7)Je577. 
Kakaobutter und ihre Verfalschungen, Die— (Cacao Butter and Its Adulteration), 
H. FINCKE AND K. H. Bauer, (4) F199. 

Katalytische Reaktionen in der organisch-chemischen Industrie (Catalytic Re- 
actions in the Organic Chemical Industry), Vol. XXII of Technische Fortschritts- 
berichte, H. BRUCKNER AND B. Rassov, (4) Je687, (5)0639. 

Kesselsteinbildung, Die physikalische Chemie der—und ihrer Verhiitung (The 
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Physical Chemistry of the Formation and Prevention of Boiler Scale), R. StUMPER, 
(4)Ag920. 

Kohlen, Von den—und den Mineralélen. Ein Jahrbuch fiir Chemie und Technik 
der Brennstoffe (Coal and Mineral Oils. A Yearbook on the Chemistry and Tech- 
nology of Fuels), Vol. II, 1929, VerEIN DEUTSCHER CHEMIKER, (4)Ag919. 
Kohlenschwefel, Der—Kohle, Koks, Teer (Sulfur in Coal, Coke, and Tar), F. 
MUuuHLERT, (5) Jy438. 

Kohlenstaubfeuerungen (Powdered Coal as a Fuel), H. BLErstreu, (4)My566. 
Kokereiwesen (Coking Technology), Vol. XXI of Technische Fortschrittsberichte, 


H. Hock, (4)Je687, (5)Jy438. 


7 Korrosion unter Beriichsichtigung des Materialschutzes, Die— (Corrosion with a 
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Consideration of the Protection of Materials), Vol. I, General and Theoretical Part, 
O. KROHNKE, E. Maas, AND D. W. BECK, (7)Ja352, (8)1460C121. 

Krackverfahren, Die—unter Anwendung von Druck (Cracking Processes with the 
Application of Pressure), E. SEDLACZEK, (5)My311. 

Kiihlen und Schmieren bei der Metallbearbeitung (Cooling and Lubricating in 
Machining Operations on Metals), K. Gotrwetn, (7)D918. 

Kunstseide, Die—. Neujahrsblatt der naturforschenden Gesellschaft in Ziirich 
auf das Jahr 1930 (Artificial Silk. New Year’s Book of the Society of Natural 
Sciences, Ziirich, 1930), H. E. Frerz-Davnp, (4)Ap406. 

Kurzgefasste Eisenhiittenkunde (A Short Review of Ferrous Metallurgy), B. 
OSANN, (7)N859. 

Laboratory Manual in Elementary Metallurgy—See D397. 

Lacquers—See Ci8, D98, D115, D210, D459. 

Laminois a fers marchands (Flatterning Mill for Commercial Iron), E. RICHARME, 
(7)N859. 

Lampblack—See D317. 

Latex, Its Occurrence, Collection, Properties, and Technical Applications, E. A. 
HAUSER AND W. J. KELLY, (5) Jy487. 

Lavender Oil—See F21. 

Lead—See D392, D406. 

Leather—See D38, D115. 

Lectures on Steel and Its Treatment, 2nd ed., J. F. KELLER, (7)S746. 

Lehrbuch der Metallkunde, des Eisens und der Nichteisenmetalle (Textbook of 
Metallurgy, Iron, and Non-Ferrous Metals), F. SAUERWALD, (7) Ap484. 

Lehrbuch der Metallhiittenkunde (Textbook of Metallurgy), Vol. II, V. TAFEL, 
(7) Ja352. 

Lemon Oil and Lemon Juice—See D316. 

Leucite—See D19. 

Life Expectancy of Physical Property Based on Mortality Laws, E. B. Kurtz, 
(4)N1260. 

Light Metals and Their Alloys—See D19, D23. 

Lignite—See D343. 

Liquid Chemicals—See D106. 

Lime—See D384, D517. 

Lubricants Which Lead to Explosions, A Study of —See D338. 

Lubricating Machines—See D349. 

Magnesite—See D419. 

Magnesium, Ores, Metallurgy, Uses of —See D19. 

Malleable Castings—See D231. 

Malt Making—See D65. 
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Manufacture of Chilled Iron Rolls, The—, A. ALLISON, (7)Je580. 

Maschinelle Glassverarbeitung (Mechanical Operations Involved in the Working 
of Glass), A. WENDLER, G. GEHLHOFF, AND K. QuASEBART, (4)Mr304. 

Masonry, Protection of—against Deterioration—See D517. 

Materials, Annual Proceedings of the American Society for Testing—, Vol. 29 
(1929), AMERICAN SOCIETY FOR TESTING MATERIALS, (7)My529. 

Materials, Endurance of —See D158-159, D347. 

Materials, Engineering—See D215-216, D303-304, D336, D379, D586, D625. 
Materials Handling Equipment, E. J. Tournrmr, (4)F196, (5)Ap258. 

Materials, Testing of —See D34, D223, D314, D416, D507-508, D632. 

Matériaux des constructions civiles et des travaux publics, Les—. Tomb II—Les 
liants, chaux, cements, platres, goudrons et bitumes (Materials of Masonry and 
Highway Construction. Lime, Cement, Plaster, Tar, and Bitumen), E. Mar- 
COTTE, (4) F198. 

Meat Inspection—See D330. 

Mechanical Engineer’s Handbook, 3rd ed., L. S. Marks, (5) D764. 

Medicinal Substances—See D38. 

Melting Iron in the Cupola, J. E. Hurst, (7)O805. 

Mergers in Industry, A Study of Certain Economic Aspects of Industrial Con- 
solidation, National Industrial Conference Board, Inc., (4)S1022. 

Metallic Refining—See D206. 3 

Metallkeramik. Die Herstellung von Metallkérpern aus Metallpulvern. (Metal 
Ceramics. The Manufacture of Metallic Bodies from Metal Powders), F. SKAUPY, 
(4)Ap405, (5)Ap259, (7)O806. 

Metallniederschlage und Metallfarbungen (The Deposition and Coloring of Metals), 
F. MIcHEL, (7)Je580. 

Metallography of Iron and Steels—See D215. 

Metallography, Textbook of —See D188-189, D313. 

Metall- und Legierungskunde (Reference Book of Metals and Alloys), M. von 
Scuwartz, (7)S747. 

Metallurgical Analysis—See A65. 

Metallurgical Experiments: Iron and Steel. Metallurgical Experiments: Non- 
Ferrous, F. JOHNSON, (7) N858. 

Metallurgical Facts—See D3. 

Metallurgical Handbook—See D6, D302-303, D402. 

Metallurgical Industries—See D38, D112. 

Metallurgical Photomacrographs—See D49-51. 

Metallurgists and Chemists’ Handbook, 3rd ed., D. M. Lippe, (4)D1412, (7)D917. 
Metallurgy, Ferrous—See D143, D351. 

Metallurgy, Nomenclature and Definitions—See D379. 

Metallurgy of Aluminum—See D19, D23. 

Metallurgy of White Metal Scrap and Residues, E. R. THEws, (5)0638, (7)My529. 
Metallurgy, Textbook on—See D361, D362, D442, D479. 

Metal Pickling, E. E. Wynn, (7)Mr437. 

Metals—See A10, A34, A61, A65, C25, D22, D238, D27, D49-52, D60, D115, D143, 
D145, D175, D184, D192, D204, D206-207, D215-216, D224, D294, D313, D315, 
D339, D349, D354, D361, D376, D379, D388, D391, D395, D397, D423, D442, 
D460, D478, D507-508, D517, D530, D571, D625, D630. 

Metal Scrap—See D406. 

Metals, Impurities in—See D313. : 
Microscopy, Industrial—See D324. 
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413 Milk and Dairy Products, C. H. EckLEs, W. B. Comss, AND H. Macy, (4)Ap402. 
414 Mineral Oils—See D38, D343. 

415 Minerals—See A34, A61, A65, D324, D379, D566. 

416 Mitteilungen der deutschen Materialpriifungsanstalten—Sonderheft X. Arbeiten 
aus dem Kaiser Wilhelms Institut fiir Metallforschung und Staatlichen Material- 
priifungsamt zu Berlin-Dahlem (Reports from the German Bureau for Testing Ma- 
terials—Vol. X. Articles from the Kaiser Wilhelms Institute for Metal Investiga- 
tion and from the State Bureau of Testing Materials, Located at Berlin-Dahlem), 
KAISER WILHELMS INSTITUT FUR METALLFORSCHUNG UND STAATLICHEN Ma- 
TERIALPRUFUNGSAMT, (7)S747. 

417 Modern Dental Metallography, O. E. Harper, (7)D971. 

418 Modern Methods of Cocoa and Chocolate Manufacture, H. W. Bywaters, (4) 
Ap403. 

419 Modern Refractory Practice with Special Reference to the Products of Harbison- 
Walker Refractories Companies, HARBISON-WALKER REFRACTORIES COMPANIES, 
(7)S746. 

420 Molding—See D36, D192, D294. 

421 Molybdenum—See D391-392. 

422 Mortar, Protection against Deterioration of—See D517. 

423 National Physical Laboratory Report for 1929, His Mayjesty’s STATIONERY 
OFFICE, Lonpon, (7)D918. 

424 Natural Essences—See D226-—227. 

425 Neuzeitliche Speisewasser-Aufbereitung, Die— (Contemporary Development in the 
Treatment of Feed Water), H. BALCKE, (4) Je687. 

426 Nickel—See D204, D207, D392, D494. 

427 Nitric Acid—See D259. 

428 Nitrides—See D259. 

429 Nitrocellulose—See D338. 

430 Nitrogen—See D259, D577. 

431 Nitrogen Oxide—See D207, D259. 

432 Noble Gases—See D259. 

433 Non- Ferrous Metals and Alloys—See D38, D207, D379, D395, D397, D625. 

434 Oil—See D38, D115, D245, D435, D459, D499, D601. 

435 Ole und Fette in der Textilindustrie, Die— (Oils and Fats in the Textile Industr,’, 

Vol. III, 2nd ed., K. H. BAUER AND W. HeErsic, (4) F200. 

436 Ore, From the—to the Industrial Metal—See D224. 

437 Ore Flotation—See D308. 

438 Organic Commercial Analysis—See A3-4. 

439 Organic Synthesis, The Control of Reactions in—See D482. 

440 Organization der Warmeiiberwachung in technischen Betrieben (The Supervision of 

Heat in Industrial Plants), H. BALCKE, (7) F396. 

441 Osmium—See D391. 

442 Outline of Metallurgical Practice, C. R. Haywarp, (7)Mr438. 

443 Oxy-Acetylene Welder’s Handbook, The—, M. S. Henpricks, (7) D917. 

444 Paints—See D38, D317, D459. 

445 Palladium—See D392. 

446 Paper—See D38, D324. 

447 Patents, Trade Marks and Copyrights. Law and Practice, 5th ed., O. A. GBIER, 

(4)N1262, (7)S746. 
448 Peat—See D142. 
449 Pectin—See D316. 
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Pencils—See D317. 

Perfumes—See D226-227, D503. 

Petroleuam—See A74, D30, D112, D308, D453. 

Petroleum Development and Technology, 1930, AMERICAN INSTITUTE OF MINING 
AND METALLURGICAL ENGINEERS, (4)S1023. 

Pewter—See D406. 

Phenols, Cracking of —See D343. 

Phosphorus and Its Compounds—See D259, D457, D603. 

Phosphor, Phosphorséure und Phosphate (Phosphorus, Phosphoric Acid, and 
Phosphates), O. Kauscn, (4)Mr305. 

Photographic Materials and Substances—See D38, D308. 

Physical and Chemical Examination of Paints, Varnishes, Lacquers, and Colors, 
5th ed., H. A. GARDNER, (4)N1261. 

Pickling of Iron and Steel, W. G. IMHorrF, (7)Je579. 

Pigments—See D38, D98, D210, D317, D459. 

Pipe and Tube Bending and Jointing, S. P. Marks, (7)Ja351. 

Piping Handbook, J. H. WALKER AND S. CROCKER, (4)Jy811, (5)0640. 

Plant Equipment, Technology of—See D64. 

Plant Location, W. G. Hotmgs, (5)Ag503. 

Plaster—See D384. 

Plasticizers—See D98, D210. 

Platers’ Guidebook, O. J. SIZELOVE, (7)0805. 

Plating, Commercial—See D138, D224, D476. 

Platinum—See D392. 

Polishes—See D459. 

Porous Packing Materials in Acetylene Portable Tanks—See D338. 

Potash—See D112, D259, D336. 

Powders—See Di06. 

Practice of Spectrum Analysis with Hilger Instruments, The—, A. Hircrr, (7) F397. 
Principles of Electroplating and Electroforming, The—, 2nd ed., W. BLUM AND 
G. B. Hocasoom, (4)My565, (5)Mr174, (7)My529. 

Principles of Engineering Economy, E. L. Grant, (4)S1022. 

Principles of Iron Founding, 2nd ed., R. MOLDENKE, (7)N858. 

Principles of Metallurgy, The—, J. L. Bray, (7)Ja351, (8)1468D206. 
Printing—See D38. 

Proceedings of the American Society for Testing Materials—See D379. 

Proceedings of the Chemical Engineering Group, Society of Chemical Industry. 
Vol. X—1928, CuHEmicaL ENGINEERING GROUP OF THE SOCIETY OF CHEMICAL 
InpustTRY, Lonpon, (4) F197. 

Proteins, X-Ray Studies on—See C25. 

Priifanstalt fiir feuerfeste Materialien (Laboratory for Testing Refractories), L. 
LiTInsky, (5)0639. 

Pulp and Hydrogen Ions—See D308. 

Pulpwood—See D324, D336. 

Pyrolusite and Its Uses—See D77. 

Quartz, Fused—See D207. 

Quinone and Leather Manufacture—See D115. 

Radiography, Fundamentals of Industrial—See D285. 

Rayon—See C18, D113, D350, D482, D492. 

Rayon Industry, The—, 2nd ed., M. H. Avra, (4)F196, (5)Mr173. 

Real Wages in the United States, 1890-1926, P. H. Douctas, (4)Ag917. 
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494 Recherches métrologiques sur les aciers au nickel (Metrological Research on Steel 
and Nickel), C. E. Gum_tom_, (7)Ja350. 

495 Refining of Metals—See D206, D224, D577. 

496 Refractories—See D317, D391, D419, D484. 

497 Refrigeratton—See D112. 

498 Regulations for Transportation by Rail of Explosives and Other Dangerous Articles 
in Freight, Express, and Baggage Services; Including Specifications for Shipping 
Containers, INTERSTATE COMMERCE COMMISSION, WASHINGTON, D. C., (5)0639. 

499 Report of the Fuel Research Board for the Year Ended 31st March, 1929, with 
Report of the Director of Fuel Research, DEPARTMENT OF SCIENTIFIC AND INDUS- 
TRIAL RESEARCH, ENGLAND, (4)Jal04. 

500 Research Bulletin ‘‘Rolled Zinc,’” New JERSEY ZINC CoMPANY, (7) Je579. 

501 Research in Industry—See H7, H17. 

502 Resins—See AQ, C18, D38, D98, D210, D226-227, D435, D459. 

503 Riechstoffe, Die—und ihre Derivate (Perfumes and Their Derivatives). Aldehyde 
der Alizyklischen Reihe (Aldehydes of the Alicylic Series), Vol. I, Part 2, A. Wac- 
NER, A. M. BuRGER, AND F. Eze, (4)Ap405. 

504 Road Surfacing Materials—See D482. 

505 Rocks, Analysis of—See A34. 

506 Rolled Zinc—See D500, 

507 Réntgenographie der Metalle und ihrer Legierungen (X-Ray Analysis of Metals and 
Their Alloys), M. C. NEUBERGER, (2)Ap1730, (7)Je577. 

508 Réntgenographische Werkstoffpriifung (X-Ray Testing of Materials), K. BECKER, 
(7) Je577. 

509 Réntgenspektroskopie und Kristallstrukturanalyse (X-Ray Spectroscopy and 
Analysis of Crystal Structure), A. SCHLEEDE AND E. SCHNEIDER, (7)Je579. 

510 Rubber—See C25, D4, D38, D134, D292, D336, D379. 

511 Ruby Glass—See C279. 

512 Salt Electrolysis, Fused—See D206. 

513 Salts—See D38, D259. 

514 Sampling and Analysis of Coal, Coke, and By-Products, 3rd ed., CARNEGIE STEEL 
Company, (5)F109. 

515 Sand, Equipment for Handling—See D382. 

516 Santtatton—See D388. 

517 Schutz der Bauwerke gegen chemische und physikalische Angriffe (Protection of All 
Types of Construction against Chemical and Physical Deterioration), O. GRaF 
AND H. GoEBEL, (4)N1262, (5)N698. 

518 Second Report of the Fabrics Coérdinating Research Committee, R. H. Pickarp, 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH, LONDON, (4)Jy811. 

519 Sewage—See C18, D112, D245, D308. 

520 Sheet Steel and Tin Plate, R. W. SHANNON, (4)D1414. 

521 Shellac—See D459. 

522 Sherardizing—See D286. 

523 Silica, High Alumina—See D419. 

524 Silicates in Industry—See D538. 

525 Silicocarbide—See D207. 

526 Stlacon—See D259. 

527 Silver—See D392. 

528 Silver Solutions, Explosions of Crusts and Muds in Ammoniacal— Used in Coating 
Glass for Mirrors—See D338. 

529 Slag Inclusions in Iron and Steel—See D530. 
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530 Slaginneslutningar i Jarn och St&l (Slag Inclusions in Iron and Steel), C. BENE- 
DICKS AND H. Lérguist, (7)Jy636. 

531 Slate—See D379. 

532 Soap—See D308, D435, D601. 

533 Soap Manufacture, The Art of —See D482. 

534 Soda—See D259. 

535 Sodium Nitrate, Chilean Control of—See D336. 

536 Soil—See D38. 

537 Solders—See D406. 

538 Soluble Silicates in Industry, J. G. Vain, (5) F108, (8)1469D236. 

539 Solvents, T. H. Durrans, (4)D1412. 

540 Solvents—See C18. 

541 Sparking of Steels, E. Prrois AND J. D. Gat, (7) F396. 

542 Specifications for Materials—Steel, Iron, Non- Ferrous Metals—See D625. 

543 Spectrum Analysis—See D475. 

544 Spray Galvanizing—See D286. 

545 Spritzguss und seine Anwendung, Der— (Die-Casting Process and Its Uses), 
REICHSKURATORIUM FUR WIRTSCHAFTLICHKEIT, (7) D918. 

546 Stainless Steel—See D53. 

547 Stain Removal—See D176, D302. 

548 Standard Methods for Testing Tar and Its Products, TAR Propucts Tests Com- 
MITTEE, LONDON, (4)Mr304. 

549 Standard Specifications for Materials—Steel, Iron, Non- Ferrous Metals—See D625. 

550 Standard Yearbook 1930, NATIONAL BUREAU OF STANDARDS, (7)O0805. 

551 Starch—See D38, D324. 

552 Steam—See D106, D553. 

553 Steam and Gas Engineering. A Text Covering Power Generating Apparatus 
Utilizing Energy Released by the Combustion of Fuels, T. E. BUTTERFIELD, (1)Je 
1450. 

554 Steel—See D53, D143, D151, D161, D215-216, D315, D360, D379, D397, D423, 
D460, D494, D520, D530, D541, D555, D571, D577, D594, D613, D625. 

555 Steel Treating Practice, R. H. SHERRY, (7) F396. 

556: Storage Batteries, 2nd ed., G. W. Vina, (4)Jy809, (5) Jy438. 

557 Structural Aluminum Handbook, ALUMINUM CoMPANY OF AMERICA, (7)N858. 

558 Sugar—See D38, D245, D308, D635, F38, F94. 

559 Sulfites—See D259. 

560 Sulfonated Oils—See D435. 

561 Sulfur Dioxide—See D293. 

562 Sulfur in Coal, Coke, and Tar—See D344. 

563 Sulfuric Acid—See D259, D293. 

564 Sulfuric Acid and Its Manufacture, H. A. AUDEN, (1)D3022, (3)My1120, (g)Mz800, 
(5)My811. 

565 Syntan and Leather Manufacture—See D115. 

566 Tables for the Determination of Minerals by Means of Their Physical Properties, 
Occurrences, and Associates, 2nd ed., E. H. Kraus aNp W. F. Hunt, (4)D1414. 

567 Tanning Materials of the British Empire, IMPERIAL INSTITUTE, (4)F196, 
(6)Ag399. 

568 Tanning Processes—See D115. 

569 Tantalum—See D391. 

570 Tar—See D38, D344, D384, D499, D548, D611. 

571 Tariff on Iron and Steels, The—, A. BERGLUND AND P. G. WRIGHT, (7)S746. 
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Taschenbuch fiir Berg- und Hiittenleute (Engineering Handbook for Miners and 
Metallurgists), 2nd ed., F. K6cirr, (7)Mr438. 

Taschenbuch fiir die anorganisch-chemische Grossindustrie (Handbook on the 
Heavy Chemical Industry), 7th ed., E. BERL AND G. LuNGE, (4) Jy812. 

Technical Chemist’s Handbook, 3rd ed., G. LUNGE AND A. C. CuMMING, (4) Je685. 
Technical German-English Dictionary—See K25. 

Technical Methods of Handling Gases—See D190. 

Technische Elektrochemie (Industrial Electrochemistry), K. ARNDT, (7) Ap484. 
Technology, Modern Chemical—See D112. 

Technolcgy of Artificial Silk—See D113. 

Technology of Inorganic Chemical Industries—See D259. 

Technology of Malt Making—See D65. 

Technology of Oils, Fats, Soaps, and Other Washing A gents—See D601. 

Technology of Petroleum—See D453. 

Technology of Tin—See D591. 

Tensile Strength of Aluminum Crystals—See D182. 


} Textbook of the Materials of Engineering, H. F. Moore, (7)D917. 
7 Textile Materials—See D38, D324, D379, D435. 


Thermoelektrische Temperatur- und Warmeflussmessung, Die— (The Thermo- 
electric Measurement of Temperature and Heat Flow), E. RaIscH AND K. SCHROPP, 
(7) D918. 

Thiosulfates—See D259. 

Tin—See D379, D392, D406, D520, D591. 

Tin: Its Mining, Production, Technology and Applications, C. L. MANTELL, (3) 
N2636, (5) F108, (7)Ja351, (8)1469D272. 

Titanium—See D259. 

Trade Marks—See D447. 

Trade Marks and Trade Names of American Steels—Plain Carbon and Alloy, 
Directory of—, Iron Age, (7)Jy635. 

Transfer Coefficients of Ammonia in Absorption Towers, O. L. Kowa.kg, O. A. 
HOUuGEN AND K. M. Watson, (4)D1413. 

Transfer of Materials—See D64. 

Transportation Regulations for Explosives—See D498. 

Tube Bending and Jointing—See D462. 

Tungsten—See D215-216, D391, D586. 

Type Metal Alloys—See D406. 

Ubbelohde’s Handbuch der Chemie und Technologie der Ole und Fette (Ubbe- 
lohde’s Handbook of the Chemistry and Technology of Oils and Fats), 2nd rev. 
ed., Vol. III, Part 2. Chemie und Technologie der Seifen und Waschmittel (Chem- 
istry and Technology of Soaps and Other Washing Agents), H. HELLER, (4)Mr304. 
Ultra- Violet Radtations in Industry—See D482. 

Umsetzung von Phosphor mit Wasserdampf zu Phosphorséure und Wasserstoff 
im Temperaturgebiet von 200-1000° C. bei Atmospharendruck (Reactions of 
Phosphorus on Steam with the Production of Phosphoric Acid and Hydrogen at a 
Temperature Range of 200-1000° C. and Atmospheric Pressure), B. SCHATZEL, 
(4)F 200. 

United Kingdoms, The—. An Industrial, Commercial and Financial Handbook, 
H. BuTLer, BUREAU OF FOREIGN AND DOMESTIC COMMERCE, WASHINGTON, D. C., 
(5)N697. 

Unit Processes and Their Equipment—See D64. 

Vanadium—See C278, D259, D293. 
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Varnish—See D38, D115, D245, D459. 

Vegetable and Leather Manufacture—See D115. 

Vitreous Enamels—See D208. 

Volatile Oils—See F21. 

Vorgange bei der Stiickkokbildung. Kohle, Koks, Teer, Die— (Coking Processes. 
Coal, Coke, Tar), G. AGDE AND L. von LYNncKER, (5)Jy438. 

Wages in the United States—See D493. 

Warmebehandlung des Stahles, Die—(The Heat Treatment of Steel), O. G. 
Styrig, (7)Je579. 

Warmeiibergang, Der industrielle—fiir Praxis und Studium mit Grundlegenden 
Zahlenbeispielen (The Industrial Heat Transfer for Study and Practice with 
Fundamental Numerical Examples), A. ScHack, (4) F199. 

Washing Agents, Technology of —See D601. 

Wasser, Vom—. Ein Jahrbuch fiir Wasserchemie und Wasserreinigungstechnik 
(Water. A Yearbook on the Chemistry and Purification of Water), Vol. III, 
VEREIN DEUTSCHER CHEMIKER, (4)Mr304. 

Water—See C18, D38, D106, D112, D245, D308, D616, D619. 

Waterproofing Materials—See D379. 

Water Softening, The Base Exchange or Zeolite Process. Summary of Existing 
Knowledge, A. R. MARTIN, DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH, 
(4) F197. 

Waxes—See A8, D38, D435, D459. 

Weld Design and Production with Particular Application to Safety and Cost, R. E. 
KINKEAD, (4)N1260. 

Welding—See D10, D43, D205, D317, D443, D623. 
Welding Encyclopedia, The—, 7th ed., L. B. MACKENZIE AND H. S. Carp, (5)0640. 
Werkstoffdampfung, Die—bei Drehschwingungen nach dem Dauerpriifverfahren 
und dem Ausschwingverfahren (Damping Phenomena Caused by Inelastic Action 
According to the Static and Dynamic Method), W. KNacksTEpT, (7)S747. 
Werkstoffnormen—Stahl, Eisen, Nichteisen-Metalle (Standard Specifications for 
Materials—Steel, Iron, Non-Ferrous Metals), 4th ed., DEUTSCHER NORMENAUS- 
scuuss, (7)S747. 

Wet-Cleaning Practice—See D176. 

White Metal Alloys—See D406. 

Wire and Wire Products—See D175. 

Wire Cloth—See D379. 
Wrought Iron in Architecture, G. K. GEERLINGs, (7)Ap484. 

X-Rays, Applications of —to the Testing and Analysis of Industrial Materials—See 
D223, D313, D499, D507-508, D632. 
X-Ray Technology. The Production, Measurement, and Application of X-Rays, 
H. M. TERRILL AND C. T. ULREY, (4)My565, (7)Je576. 

Zeolite Process of Water Softening—See D619. 

Zinc—See A10, D286, D392, D406, D500. 


635 Zuckeranhydride und ihre Verwendung zur Synthese von Disacchariden, Die— 


| 
2 


(Sugar Anhydrides and Their Use in the Synthesis of Disaccharides), A. PICTET, 
H. VoGEL, AND A. ENKEN, (4) F200. 


E: Historical 


Agricultural Chemistry, History of American—See G5. 
Aluminum, History of—See D19, D27. 


8 August Kekulé. Vol. I. Leben und Wirken (Life and Activities). Vol. II. 
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Abhandlungen, Berichté, Kritiken, Artikel, Reden (Communications, Reports, 
Criticisms, Articles, Addresses), R. ANSCHUTZ, (2)Ja433. 

4 Bacteriology, History of—See B54. 

Bismuth, History of—See E10. 

Crucibles: The Lives and Achievements of the Great Chemists, B. JAFFE, (1)02528, 

(4)Ag917, (5)Ag504. 

Eighteenth Century Revolution in Science—The First Phase, The—, A. N. MEL- 

DRuM, (1)D3019. 

8 Filtration, History of—See D245. 

9 Geber—See E23. 

10 Geschichte des Wismuts zwischen 1400 und 1800, Die—(The History of Bismuth 
between 1400 and 1800), E. O. von Lippmann, (7)O805. 

11 Historical Facts Regarding Science and Scientisis—See E18. 

12 Latex, History of—See D356. 

13 Lavoisier—See E7. 

14 Making of Chemistry, The—, G. Harrow, (1)Ap950, (4)My565. 

15 Masonry and Highway Construction, History of —See D384. 

16 Organic Chemistry, History of—See F119. 

17 Oxidation- Reduction, History of —See C206. 

18 Pathfinders in Science, HoUGHTON MIFFLIN Co., (1)Ag1980. 

19 Soap Making, History of—See D601. 

20 Theory of Dilute Solutions, History of the—See C113. 

21 Tin, History of —See D591. 

22 Water Softening, History of—See D619. 

23 Works of Geber, The—, R. RusSELL, (3)02383, (8)1471E34. 

24 Wrought Iron, History of—See D630. 


oO or 


“J 


F: Organic 


Acetaldehyde, Preparation of—See F8. 
Acetol, Preparation of—See F101. 
Addition Reactions by Means of Aluminum Chloride—See F7. 

Aetherischen Ole, Die—(Ethereal Oils), 3rd ed., E. GILDEMEISTER AND HOFFMANN, 

(4) F200. 

Allyl Alcohol—See F21. 

Aldehydes—See D503. 

Aluminiumchlorid in der organischen Chemie (Aluminum Chloride in Organic 

Chemistry), G. KRANZLEIN, (?)N4618. 

Aluminiumoxid als Katalysator in der organischen Chemie (Aluminum Oxide, a 

Catalyst in Organic Chemistry), W. N. IpaATIEw AND C. FrReITAG, (3)Mr672. 

9 n-Amyl Benzene, Preparation of—See F101. 

10 Amylene, Preparation of —See F8. 

11 Antsol, Preparation of—See F8. 

12 Aromatic Chemicals—See F21. 

13 Aufbau der hochpolymeren organischen Naturstoffe auf Grund molekular-mor- 
phologischer Betrachtungen, Der—(The Synthesis of High-Polymeric, Naturally 
Occurring Substances on the Basis of Molecular, Morphological Studies), K. H. 
MEYER AND H. Mark, (4)D1415. 

14 Azo-Dyes, Analysis of—See A7. 

15 Beilstein’s Handbuch der Organischen Chemie, A Brief Introduction to the Use of—, 
E. H. Huntrgss, (1)Je1447, (2)Je2591, (4) Je686. 

16 Benzene and Its Derivatives, Migration in—See C241. 
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Benzene Nucleus, Substitutions in the—See C241. 

Benzene Sulfochloride, Preparation of —See F101. 

Benzophenone Oxime, Preparation of—See F101. 

Benzyl Aniline, Preparation of—See F8. 

Bericht der Schimmel & Company, Aktiengesellschaft, Miltitz bz. Leipzig tiber 
atherische Ole, Riechstoffe u. s. w., Jubilaumsausgabe, 1929 (Report by Schimmel 
and Co., Aktiengesellschaft, Miltitz and Leipzig, on Ethereal Oils, Perfumes, etc., 
Anniversary Edition, 1929), Sco1mMEL & Company, (4)Ap405. 

Bicyclic Ring System, Stereochemistry of —See F77. 

Binary Compounds in Volatile Oils—See F21. 

Bromacetone, Preparation of—See F101. 

a-Bromonaphthalene, Preparation of —See F101. 

Cane Sugar—See D85. 


7 Carbohydrates—See B5, C18, F38. 


Carbon Disulfide—See F103. 

Casein, Preparation of—See F101. 

Catalytic Reactions in the Organic Chemical Industry—See D341. 
Chemical Action of Microérganisms on Organic Compounds—See B23. 


2 o-Chlorobenzoic Acid, Preparation of—See F101. 


5 Concise Summary of Elementary Organic Chemistry, A—, F. 


College Organic Chemistry, E. E. Rerp, (1)Jy1724. 

Collidine, Preparation of—See F8. 

H. CONSTABLE, 
(2)F853, (8)1471F6. 

Condensation of Fatty Aldehydes with Malonic Acid—See F21. 

Condensation Reactions by Means of Aluminum Chloride—See F7. 

Constitution of Sugars, The—, W. N. HAwortu, (1) F483, (2)N4618, (8)1471F7. 
Cracking of Hydrocarbons by Means of Aluminum Chloride—See F7. 

o-Cresol, Preparation of—See F8. 

Crystallized Compounds in Volatile Oils—See F21. 

Cyclohexane, Preparation of—See F8. 

Dehydrogenation by Means of Aluminum Chloride—See F7. 

Dimethyl Allylene, Preparation of—See F8. 


5 ‘Dimethylelyoxime. Preparation of—See F101. 


Diphenylmethane Imine Hydrochloride, Preparation of—See F1C: 
Durene, Preparation of—See F101. 

Duroquinone, Preparation of—See F101. 

Elementary Organic Chemistry—See F35. 

Erucic Acid, Preparation of—See F101. 

Essential Oils—See B65, D38, D226-227, D503, F21 
Ethereal Oils—See F4, F21. 

Ethyl Fumarate, Preparation of —See F101. 
Ethylene, Preparation of—See F8. 

Ethyl Oxomalonate, Preparation of —See F101. 

Fats from Volatile Solvents, Adsorption of—See C67. 


7 Fatty Acids—See F21. 


Flower Products—See F21. 

Friedel-Crafts Reaction and Its Ramifications—See ¥~ 
Fries Rearrangement—See F7. 

Fruit Flavors—See F4. 

Furfural Compounds—See F21. 

Glutaric Acid, Preparation of —See F101. 
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64 
65 


Halogenations by Means of Aluminum Chloride—See F7. 

Heptane Derivatives, Dielectric Constants of Dilute Benzene Solutions of—See 
C159. 

Heptanol-2, Preparation of—See F101. 

Hexachlorobenzene, Preparation of —See F8. 

Hexamethyl Benzene, Preparation of—See F8. 

Hexylene, Preparation of—See F8. 

Introduction to Betlstein’s Handbuch der Organischen Chemie—See F15. 
Introduction to Modern Organic Chemistry, An—, L. A. Cots, (1) F482, (2)F854, 
(8)1471F14. 

Introduction to Organic Chemistry, An—, E. J. Hotmyarp, (1)D3023. 

Isomers, Use of the Electric Moment for the Identification of—See C159. 

Tsoprene, Preparation of—See F8. 

Isopropyl Ethylene, Preparation of—See F8. 

Isopropyl Lactate, Preparation of—See F101. 


7 Jahrbuch der Organischen Chemie (Yearbook of Organic Chemistry), Vol. 14, J. 


95 


96 
97 
98 
99 


ScumiptT, (2)Je2590, (8)1471F 16. 

Laboratory Manual in Organic Chemistry—See F71, F85, F102. 

Lanoyl Alcohol, Preparation of—See F101. 

Lehrbuch der Organischen Chemie (Textbook of Organic Chemistry), 2nd ed., P. 
Karrer, (4)Ag919. 

Lehrbuch der Organischen Chemie (Textbook of Organic Chemistry), J. ScuMmurptT, 
(2)D5302. 

Long Chain Organic Compounds—See C25. 

Malononitrile, Preparation of—See F101. 

Metallic Derivatives of Aliphatic Hydrocarbons—See F77. 

Methoden der Organischen Chemie, Die—. Ein Handbuch fiir die Arbeiten im 
Laboratorium (Methods of Organic Chemistry. A Handbook for Laboratorv 
Work), Vol. III, revised, J. HouBEn, (2)Je2591, (3)01869. 

Methyl Cyclopentane, Preparation of—See F8. 

Methyl Oxalate, Preparation of—See F101. 

Modern Organic Chemistry—See F71. 

Nitrations by Means of Aluminum Chloride—See F7. 

m- Nitroacetophenone, Preparation of —See F101. 

Nitrogen Compounds, Stereochemistry of —See F77. 

Otls—See B65, D38, D115, D226-227, D245, D435, D459, D499, D503, D601, F4, 
F21. 

Optically Active Compounds, Melting-Point Curves of—See C241. 

Optical Rotation and Ring Structure in the Sugar Group. The Optical Rotation of 
the Various Asymmetric Carbon Atoms in the Hexose and Pentose Sugars, H. S.4 
ISBELL, BUREAU OF STANDARDS, (1) Mr726. 

Organic Chemistry, Textbooks—See B24, F33, F35, F71-72, F80-81, F119, F132, 
F135-136. 

Organic Chemistry, Annual Progress of—See C17. 

Organic Chemistry, Introduction to Beilstein’s—See F15. 

Organic Commercial Analysis—See A3-4. 

Organic Microanalysis—See A38, A40. 

Organic Sulfur Compounds—See F103. 

Organic Synthesis. An Annual Publication of Satisfactory Methods for the 
Preparation of Organic Chemicals. Vol. X, H. T. CLarKE, (1)My1218, (2)My2157, 


(4)Ap403. 
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102 Organisch-chemisches Praktikum (Manual of Organic Chemistry), L. ORTHNER, 
AND L. REICHEL, (2)N4617. 

103 Origin and Decomposition of Organic Sulfur Compounds under Gas Making Con- 
ditions with Particular Reference to the Réle of the Carbon-Sulfur Complex, The—, 
J. C. Hortz, (4)N1261. 

104 Oxalic Acid, Preparation of—See F101. 

105 a-Phenyl-B-Benzoylpropionitrile, Preparation of —See F101. 

106 Picoline, Preparation of—See F8. 

107 Piperonylic Acid, Preparation of —See F101. 

108 Polymerizations by Means of Aluminum Chloride—See F7. 

109 Polymethylenes, Preparation of—See F8. 

110 Polynuclear Hydrocarbons with Condensed Ring Systems—See F77. 

111 Polysaccharides—See B5, F38. 

112 Postulates of Organic Chemistry, Analysis of the Fundamental—in the Light of Recent 
Physical Experiments—See C159. 

113 n-Propyl Alcohol, Preparation of —See F21. 

114 1-Propylene Glycol, Preparation of—See F101. 

115 Proteins—See B5, B44. 

116 Pyridene Bases, Preparation of—See F8. 

117 Pyromellitic Acid, Preparation of —See F101. 

118 Pyrrol, Preparation of—See F8. 

119 Realm of Carbon, In the—. The Story of Organic Chemistry, H. G. DeEMING, 
(1)Ag1978, (3)S2125, (4)Ag918. 

120 B-Resorcylic Acid, Preparation of—See F101. 

121 Scholl Reaction—See F7. 

122 Soap—See B15, D308, D435, D482, D601. 

123 Sodium-2-Bromoethane Sulfonate, Preparation of—See F101. 

124 Some Applications of Organic Chemistry to Biology and Medicine, G. BARGER, 
(1)Jy1724, (5)Mys11. 

125 Splittings and Rearrangements by Means of Aluminum Chloride—See F7. 

126 Stereochemistry—See C18. 

127 Sugar—See D38, D245, D308, F38, F94. 

128 Sulfur Compounds, Organic—See F103. 

129 Synthesis of Naturally Occurring Organic Substances—See F13. 

130 Taurine, Preparation of—See F101. 

131 Terpenes, Preparation of—See F8, F21. 

132 Textbook of Organic Chemistry, A—, 7th English ed., A. F. HoLLEMAN, 
(1)D3023. 

133 Thiophene, Preparation of—See F8. 

134 Thyroxine, E. C. KENDALL, (2)N4619, (8)1457B34. 

135 Trattato di chimica generale ed applicata all’ industria. Volume II—Chimica 
organica (Treatise of General and Applied Organic Chemistry), 4th ed., E. Mott- 
NARI, (4)$1024, (5)0639. 

136 Trattato di chimica organica (Treatise on Organic Chemistry), G. Oppo, 
(2)Ag3473. 

137 Trichloracetic Acid as a Cryoscopic Solvent—See C241. 

138 Trimethyl Ethylene, Preparation of—See F8. 

139 l-Tryptophane, Preparation of—See F101. 

140 Volatile Oils—See F21. 

141 Xanthene, Preparation of—See F8. 

142 Yearbook of Organic Chemistry—See F77. 
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10 
i 
12 
13 
14 
15 
16 
17 
18 


19 
20 
21 
22 


1 


G: Popular 


Aluminum, The Story of—See D25. 
At Home among the Atoms, J. KENDALL, (4)Ja103, (8)1472G1. 
Atoms—See G2. 
Beginnings of Chemistry, The—. A Story Book of Science for Young People, 
H. B. BEALE, (2)Ap1728. 
Bread. A Collection of Popular Papers on Wheat, Flour, and Bread, H. SNYDER 
and A. L. WinToN, (4)Je685, (6)4Ag398. 
Earth and Its Rhythms, The—, C. ScouCHERT AND C. M. LE VENE, (7)Ja351. 
Grande Oeuvre de la Chimie, La—(The Great Work of Chemistry), J. GERARD, 
(1)02527. 
Modern Scientific Knowledge of Nature, Man, and Society, F. A. CLEVELAND, 
(1)Mr723. 
New World of Physical Discovery, The—, F. L. Darrow, (1)Jy1726. 
Popular Science Talks—Season of 1929, Volume VII, I. GrirritH, (1)D3021. 
Science in the Kitchen—See B86. 
Science and the Scientific Mind, L. E. SarpLa AND W. E. Grspss, (1)D3020, (5) D763. 
Stuff. The Story of Materials in the Service of Man, P. G. Brerery, (1)02529, 
(2)Jy3029, (4)Jy810, (5)Ag504. 
H: Bibliographical 
Aeronautics, Bibliography of—, 1928, NatronaL ADVISORY COMMITTEE FOR 
AERONAUTICS, (7) Jy636. 
Artificial Silk, Bibliography on—See D113. 
Bearings and Bearing Metals, Bibliography of—See D60. 
Boiler Scale, Bibliography on—See D258. 
Chemical Action of Microérganisms on Organic Compounds, Bibliography on—See 
B23. 
Crystal Structure, Bibliography of—, J. K. Morse, (3)02384. 
Five Years of Research in Industry, 1926-30. A Reading List, C. J. West, (1)N 
2757. 
Latex, Patents on—See D356. 
Mineral Elementsin Nutrition, Bibliography on the Réle of—See B85. 
Molecular Scattering of Light, Bibliography on—See C85. 
Natural Essences, Bibliography on—See D226. 
Patents in Iron and Steel Industry—See D315. 
Patents in Sulfuric Acid Industry—See D293. 
Perfumes, Bibliography on—See D226. 
Phosphorus, Phosphoric Acid, and Phosphates, Bibliography on—See D457. 
Rayon, Bibliography on—See D492. 
RESEARCH FOR INDUSTRY, BATTELLE MEMORIAL INSTITUTE, (/)D3026. 
Statistical Abstracts of the United States, 1929, BUREAU OF FOREIGN AND Do- 
MESTIC COMMERCE, WASHINGTON, D. C., (4)Ap403. 
Steel Treating—A Booklist, PusLic Lisrary, Newark, N. J., (7)Je577. 
Storage Batteries, Bibliography on—See D556. 
Tanning Materials, Bibliography on—See D567. 
X-Ray Analysis of Metals and Alloys, Bibliography on—See D507. 


I: Educational 


Acadeniies, Statistics of —See 139. 


2 Adult Education—See 15. 





814 


3 


4 


JOURNAL OF CHEMICAL EDUCATION APRIL, 1931 


Annual Report of the Commissioner of Education for the Year Ended June 30, 
1929, Commissioner of Education, U. S. DEPARTMENT OF THE INTERIOR, (1) F488. 
Annual Reports of the General Education Board, 1928-29, GENERAL EDUCATION 
Boarp, New York Ciry, (1)Ag1980. 

College and University Extension Helps in Adult Education, L. R. ALDERMAN, 
U. S. DEPARTMENT OF THE INTERIOR, (1)N2758. 


5 Education, Adult—See I5. 


Education, Annual Report on—See I3. 

Education Board of New York City, Report of —See 4. 

Education, Research in—See 113. 

Educational Films—See K37. 

Educational Guidance for High Schools, A Program of—, E. O. BOTTENFIELD, 
(1) F487. 

Educational Legislation—See 132. 

Experimental Research in Education, W. S. MuNROE AND M. D. ENGELHART, 
University of Illinois, (1)Je1453. 

Federal Subsidies for Education—See 124. 


5 Grading in Industrial Schools and Classes, M. M. Prorritt, U. S. DEPARTMENT OF 


THE INTERIOR, (1)Ap956. 
Guidance of Students—See 128. 


7 High Schools—See 111, 118, 122, 139. 


High-School Science Library for 1929-1930, The—, H. A. Wess, (1)02532. 


Home Economics Education—See 143. 
How to Teach Secondary Chemistry and Allied Sciences, H. D. F. Haus, (1)F482. 


21 Industrial Schools, Grading in—See 115. 


Instructional Tests in Chemistry for High Schools and Colleges. Consists of Three 
Pamphlets. (1) Student’s Booklet, (2) Teacher’s Manual, and (3) Key, E. R. 
GLENN AND L. E. WELTON, (1)My1216. 

Land-Grant Colleges and Universities, W. J. GREENLEAF, U. S. DEPARTMENT 
OF THE INTERIOR, (1)Ja220. 

Legislation Providing Federal Subsidies for Education, Digestion of—, W. W. 
KEESECKER, U. S. DEPARTMENT OF THE INTERIOR, (1)N2758. 

Medical Education and Related Problems in Europe, COMMISSION ON MEDICAI. 
EpucaTIONn, U. S. DEPARTMENT OF THE INTERIOR, (1)Ag1980. 

National Advisory Council on School Building Problems. Its Organization, Pur- 
poses, and Methods, A. Barrows, U. S. DEPARTMENT OF THE INTERIOR, (1)D3026. 


7 National Ministries of Education, J. F. ABEL, U.S. DEPARTMENT OF THE INTERIOR, 


(1)D3026. 

Principles of Guidance, A. J. Jones, (1)Jy1727. 

Private High Schools, Statistics of —See 139. 

Record of Current Educational Publications, U. S. DEPARTMENT OF THE INTERIOR, 
(1)Mr726. 

Research in Education—See 113. 

Review of Educational Legislation, 1926-1928, W. W. KEESECKER, U. S. DEPART- 
MENT OF THE INTERIOR, (1)Ja220. 

School Building Problems—See 126. 

Science Library in High Schools—See 118. 

Secondary Chemistry, Teaching of—See 120. 

Secondary Education, C. A. JESSEN, U. S. DEPARTMENT OF THE INTERIOR, (1)Ja220. 
State School Taxes and School Funds and Their Apportionment, F. H. Swirt 


AND B. L. ZIMMERMAN, (1) F487. 
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38 Statistical Summary of Education, 1927-1928, F. M. Puituips, U. S. DEPARTMENT 
OF THE INTERIOR, (1) Jy1728. 

39 Statistics of Private High Schools and Academies, 1927-1928, F. M. Puai.uips, 
U. S. DEPARTMENT OF THE INTERIOR, (1)Mr726. 

40 Statistics of Teacher’s Colleges and Normal Schools, 1927-1928, F. M. PHIL.ups, 
U.S. DEPARTMENT OF THE INTERIOR, (1) Ja220. 

41 Teacher-Training, 1926-1928, B. W. Frazier, U. S. DEPARTMENT OF THE INTERIOR, 
(1)Ja220. 

42 Teaching of Secondary Chemistry and Allied Sciences—See 120. 

43 Trends in Home Economics Education, 1926-1928, E. S. Wuircoms, U. S. DE- 
PARTMENT OF THE INTERIOR, (1) Ja220. 
Word Book in General Science, E. C. PERSING AND K. M. PERSING, (1) Jy1723. 


J: Physics 


Aims of Mathematical Physics, The—, E. A. MILNE, (3)Jy1614 
Atomic Physics—See C32. 
Biophysics—See B15. 
Electrical Production of Sound—See C73. 
» Gravity Concentration—See J16. 
Light, Molecular Scattering of—See C85. 
Mathematical Physics, Aims of—See J1. 
Mechanics, Theoretical—See J18. 
Optics, Undulatory—See C73. 
Physical Changes, Effects of Moisture on—See C89. 
Physical Constants and Data—See K13, K14, K27, K33, K47. 
Physics—See B15, C32, Ji, J18. 
Physics of Bacterial Life—See B5. 
Physics of Surfaces—See C222. 
Radio Waves and Their A pplications—See C73. 

} Scientific Fundamentals of Gravity, Concentration, The—, J. FinKey, C. O. 
ANDERSON AND M. H. Grirritts, (1)Jy1728. 

7 Statistical Mechanics for Students of Physics—See C142. 
Theory of the Potential, The—. Vol. 2 of Theoretical Mechanics, W. D. Mac- 
MILian, (1)02530. 

K: Miscellaneous Texts 


Abstracts of Scientific and Technical Publications from the Massachusetts Institute 
of Technology. Nos. 5 and 6, January and July 1930, MASSACHUSETTS INSTITUTE 
oF TECHNOLOGY, (1)02532. 
Agricultural Chemical Research—See K22. 
American Illustrated Medical Dictionary, The—. A Complete Dictionary of the’ 
Terms Used in Medicine, Surgery, Dentistry, Pharmacy, Chemistry, Nursing, 
Veterinary Science, Biology, Medical Biography, etc., with the Pronunciation, 
Derivation, and Definition, W. A. N. DoRLAND AND E. C. L. MILier, (2)My2154. 

4 American Standards Yearbook—1930, AMERICAN STANDARDS ASSOCIATION, (7)O 
805. 

5 Annual Tables of Constants and Dota—See K13, K27, K47. 

6 Calorimetry Issue of Instruments, INSTRUMENTS PUBLISHING CoMPANY, (7) Je578. 

7 CO, Meters (Electrical), Nos. 781-5, LEEps & Norturup Co., (1)My1220. 

8 Chemical Dictionary—See K3, K9, K15, K19, K48. 

9 Chemical Dictionary, A—Containing the Words Generally Used in Chemistry and 
Many Terms Used in the Related Sciences of Physics, Astrophysics, Mineralogy, 
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Pharmacy, Biology, with Their Pronunciation. Based on Recent Chemical Litera- 
ture, I. W. D. Hacxn, (1)Mr721, (2)Ap1726, (7)Je578, (8)1476K22. 

Chemical German—See K25-26. 

Chemical Laboratories—See C74, D63. 

Chemical Lexicography—See K3, K9, K15, K19, K33. 

Chemiker Kalender, 1930. Ein Hilfsbuch fiir Chemiker, Physiker, Mineralogen, 
Industrielle, Pharmaceuten Hiittenmanner, u. s. w. (Chemist’s Calendar, 1930. 
A Helpful Book for Chemists, Physicists, Mineralogists, Industrialists, Pharma- 
cists, Metallurgists, etc.), I. Kopper, (4)Ap406. 

Chemist’s Pocket Manual, 4th ed., R. K. Meape, (5)F109, (8)1476K14. 

Condensed Chemical Dictionary, The—, 2nd ed., F. M. TurNkr, T. C. GREGORY, 
AND I. M. WE tcH, (1)D3020, (2)S3742, (3)Ag916, (5)Ag504, (6) Ag399, (7)S746. 
Crystals, Drawing of —See K31. 

Dictionary, German-English—See K25. 

Dictionary of Physical Science—See K48. 

Dizionario di merceologia e di chimica applicata. Vol. II, 5th ed. Damiana- 
Mussena (Dictionary of Materials and Applied Chemistry), G. V. VILLAVECCHIA, 
(4)Ap406, (5)Ag505, (8)1476K24. 

Electric Furnaces, Ajax Northrup—, Bulletin No. 6, THe Ajax ELECTROTHERMIC 
CorporaTION, (1)Je1453. 

English and Science, P. B. McDona cp, (1)Ja219, (8)1477K25. 

Ergebnisse der Agrikulturchemie. Vol. I (Results of Agricultural Chemistry), F. 
Honcamp, (2)Ap1723. 

Furnaces, Electric—See K20. 

Galvanometers, LEEDS & Norturup Co., (1)My1220. 

German-English Technical and Scientific Dictionary, A—, A. WEBEL, (5)Ag505. 
German for Chemists, Louis DE VRIES, (4)Ap406. 

7 Handbook of Chemistry and Physics. A Ready-Reference Pocket Book of Chemi- 
cal and Physical Data, 14th ed., C. D. HopGMAN AnD N. A. LANGE, (4)01140. 
Handbook of Scientific and Technical Societies and Institutions of the United States 
and Canada, 2nd ed., C. J. West, C. HuLL, NATIONAL RESEARCH COUNCIL, WASH- 
INGTON, D. C., AND NATIONAL RESEARCH COUNCIL, CANADA, (1)S2214. 

Heriley’s Twentieth Century Book of Recipes, Formulas, and Processes, 8th ed., 
G. D. Hiscox, (1)N2752. 

High-Frequency Induction Furnaces—See K20. 

Krystallzeichnen (Crystal Drawing), L. R. PARKER, (2)Je2590. 

List of Research and Publications, University of Arkansas, 1924-1929, UNIVERSITY 
oF ARKANSAS, (1)02532. 

3 Merck’s Index. An Encyclopedia for the Chemist, Pharmacist, and Physician, 
4th ed., 1930, Merck & Co., (4)Mr303, (5)Ap259, (7)S746. 

Microscope, Use of —See K51. 

Mineralogy. An Introduction to the Scientific Study of Minerals, 2nd ed., H. A. 
MIERS AND H. L. Bowman, (4)Mr303. 

Non-Interpolating Logarithms, Cologarithms, and Antilogarithms, F. W. JouHN- 
son, (2)D5300. 

1000 and One. The Blue Book of Non-Theatrical Films, N. L. GREENE, E. T. 
Baker, J. F. HorFMANN, F. D. McCusry, S. E. Myers, M. Ornporrr, (1)D3026. 
Polarimetry, Treatise on—See K49. 

Province of New Brunswick, Canada, The—. Its Natural Resources and De- 
velopment, L. O. THomas, DEPARTMENT OF THE INTERIOR, OTTAWA, CANADA, (1) 


Jy1728. 
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40 Publications Available September 1929, U. S. DEPARTMENT OF THE INTERIOR, 
(1) Ja220. 
Publications from the Massachusetts Institute of Technology—See K1. 
Resistance Thermometers, LEEpS & NortTuRupP Co., (1)02532. 
Saline Springs of the Rio Salado, The—, Sandoval County, New Mexico, J. D. 
CrarK, (1)Mr726. 
Science and English—See K21. 
Science of Everyday Life, The—, rev. ed., E. F. vAN BuskKIRK, E. L. SMITH, AND 
W. L. Nourse, (1)D3018. 
Scientific and Technical Societies—See K28. 
Tables annuelles de constantes et données numériques de chimie, de physique, de 
biologie et de technologie (Annual Tables of Constants and Numerical Data, Chemi- 
cal, Physical, Biological, and Technical), Vol. III, 1925-1926. Parts I and II, C. 
Marie, (2)D5299, (4)N1262. 
Terminology of Physical Science, The—, D. RotikEr, (1)My1217. 
Traité de Polarimétrie (Treatise on Polarimetry), G. Brunart, (2) Jy3029. 
University of Kentucky, Research Publications, UNIveRsIty oF KENTUCKY, (J) 
F488. 
Use of the Microscope, The—, G. BELLING, (1) Jy1725, (3)Jy1615. 
Vestiges of Pre-Metric Weights and Measures, A. E. KENNELLY, (3)Ag1871. 
Zeiss Spectroscope—See A7. 
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essential tools of the electrical worker for years, are becoming obsolete. 
taking the place of soldering: silver is being substituted for lead. Thus is summarized 
the change which is now coming over a fundamental practice of the electrical industry, 


that of connecting together two wires or two electrical conductors. The process of 
brazing was described recently before the American Institute of Electrical Engineers 
by Samuel Martin, Jr., of the General Electric Co. 

In spite of the fact that brazing makes use of the coin metal, silver, instead of 
cheap lead used in soldering, Mr. Martin said that the newer process is actually cheaper 
than soldering. The equipment needed is a step-down transformer, a foot switch and 
tongs in which to hold the pieces to be brazed. Two carbon blocks on the ends of each 
branch of the tongs make the connection with the pieces to be brazed. 

“The carbon electrodes heat up quickly,’’ Mr. Martin explained, ‘“‘and the heat 
passes from them into the parts being joined, raising their temperature to the melting 
point of the brazing alloy. The alloy, in the form of a thin strip for convenience, is 
then applied to the contact surfaces of the parts being brazed. It melts and flows 
through the joints uniting the parts in a solid mass.” 

A brazed joint is preferred to a soldered connection, it was explained, because it is 
stronger and cheaper, has greater conductivity and higher heat-resisting qualities, and 
takes less time to make.— Science Service 
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Opportunities. Lord Moynihan, former president of the Royal College of Surgeons, 
recently remarked, in addressing the British Medical Association, that Lord Lister was 
the greatest material benefactor the world has ever known and that he had “‘saved more 
lives than all the wars of all the ages have thrown away.” 

The speaker might have also remarked that these marvelous results were obtained 
by the use of a chemical compound (phenol) already long known to chemists. 

The speaker would probably have also been justified in remarking that the intro- 
duction of surgical anesthesia had brought relief from more pain than had been inflicted 
in all the wars of all the ages. Here again this result followed the use of a chemical 
compound (ether) well known to chemists for 300 years before the medical profession 
learned to use it as an anesthetic. 

Numerous other illustrations of this kind could be cited: the Rockefeller Founda- 
tion, for example, boasts of having cured more than 10,000,000. human beings of the 
hookworm disease largely through the use of another compound, carbon tetrachloride, 
already known to chemists for almost a century before health officials learned from a 
veterinarian its value. 

Malaria may be cured or prevented by quinine, syphilis and yaws by mercury and 
arsenic, amebic dysentery by emetine; every form of pain—from the mildest headache 
to the agonizing pain of angina pectoris—every form of convulsions (epilepsy, tetanus) 
may now be relieved by chemical compounds. 

Most of these advances have resulted from the pharmacological investigation of 
perhaps less than 10,000 of the more than 260,000 organic compounds known to chemists; 
what advances might result from even a superficial study of the other 250,000 compounds 
no one could predict. 

Of course, theoretically, it is the function of the medical schools and the richly en- 
dowed medical research institutes to investigate the possibilities in this field, but ex- 
perience has shown that the medical profession is so engrossed in the problems of the 
individual patient that there is little time for pioneer exploratory work. Hence clear 
leads for the possible chemical control of one of the present greatest scourges of mankind 
(cancer) are not being followed up; in fact, eminent ‘‘authorities’’ on cancer recently 
demonstrated (to their own satisfaction) that any control of cancer through drugs is 
impossible just as the most eminent surgeons two or three years before the introduction 
of surgical anesthesia by ether had demonstrated (to their own satisfaction) that the 
hope of finding a drug which would produce this effect was a ‘‘chimera.” 

Illogical as it is, it may be necessary for the chemists to take the lead in this field— 
just as they did in showing the practical dyers the possibilities in the aniline dyes, the 
photographers the possibilities in the use of synthetic developers, etc. 

The time may come when there will be attached to every chemical factory and 
every chemical research laboratory, a pharmacological laboratory, the function of which 
will be the investigation of the therapeutic possibilities of the chemical compounds dis- 
covered. The dry cleanser or the manufacturer of a fire extinguisher a few years ago 
would probably have been greatly surprised to learn that he was daily using a compound 
which was destined soon to restore to health and useful activity 10,000,000 sick human 
beings. 

In any case, the quarter of a million of chemical compounds known which have 
never been tested for medical properties—and about twenty new ones are being added 
to the list every day—offer wonderful opportunities for the realization of the day when 
the human body, like a famous vehicle, will go to pieces. 

“All at once, and nothing first. 

Just as bubbles do when they burst.”—Rem Hunt, The Nucleus, 8, 32-4 (Nov., 


1930), 





